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THE  PORT  OF  PARIS 

By  Albert  Demangeon 

The  Sorbonne,  Paris 

The  Seine  has  been  asscKiated  with  the  life  and  fortunes  of  Paris  during 
the  entire  recorded  history  of  the  city'.  The  river  not  only  served  as  a 
defensive  barrier  to  the  new  and  growing  town,  surrounding  the  island  on 
which  it  was  situated,  but  early  fostered  in  its  inhabitants  an  instinct  for 
traffic  and  commerce  by  water. 

Long  before  the  Roman  period  a  stream  of  commerce  poured  through  the 
valley  of  the  Seine,  coming  up  from  the  Mediterranean  through  the  Rhone 
Valley  and  ending  on  the  shores  of  Great  Britain,  w'here,  as  every'one  knows, 
the  ancient  world  obtained  the  greater  part  of  its  tin.  During  the  first 
century  of  our  era  there  existed  in  Paris  a  w'ealthy  corporation  of  boatmen, 
the  Nautae  Parisiaci,  who  occupied  themselv'es  exclusively  with  shipping 
on  the  Seine.  With  the  decline  of  the  Roman  Empire  the  Seine  lost  its 
prestige  as  an  international  trade  route  and  as  such  disapp>eared  from 
Continental  history  for  several  hundred  years.  Nevertheless,  as  Paris 
grew  in  importance  the  river  contributed  materially  to  its  development. 
The  Seine  w'as  of  such  consequence  to  the  city  that  as  early  as  the  twelfth 
century  the  “water  merchants”  formed  one  of  the  richest  corporations  of 
Paris  with  special  privileges  granted  them  by  the  kings  of  France.  By  the 
middle  of  the  fourteenth  century  this  corporation  was  at  the  head  of  the 
municipal  administration;  its  arms  and  motto,  “Fluctuat  nec  mergitur,”  had 
been  adopted  by  the  city,  and  the  corporation’s  chief  had  become  the  chief 
civil  official  of  the  municipality. 

For  hundreds  of  years  it  was  the  Seine  that  fed  Paris.  Food  supplies  and 
construction  materials  came  by  w'ater.  In  the  seventeenth  and  eighteenth 
centuries,  after  the  building  of  the  great  royal  roads,  the  role  the  river 
played  diminished  somewhat  in  importance,  but  it  remained  preponderant 
nevertheless,  and  the  most  animated  marts  of  trade  and  barter  were  always 
those  on  the  w'ater  front.  At  the  beginning  of  the  nineteenth  century  the 
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railroads  l>egan  to  make  serious  inroads  on  the  traffic,  many  foodstuffs  came 
by  rail,  the  markets  were  moved  from  the  Seine  to  quarters  nearer  the 
centers  of  the  city  and  more  accessible  to  the  consumers. 

In  spite  of  these  changes  the  Seine  traffic  continuetl  to  l)e  an  important 
factor  in  the  city’s  economic  development.  Paris,  steadily  enlarging,  out¬ 
grew  its  walls,  overran  its  suburbs,  invaded  lands  once  on  its  very-  outskirts, 
and  l)ecame  one  of  the  great  urban  agglomerations  of  the  world.  The  growth 
of  the  port  of  Paris  airresponds  with  the  growth  of  the  city;  it  is  now  the 
port  for  a  region  of  4,ooo,(kx)  inhabitants;  its  traffic  (15,228,085  metric 
tons)  surpasse<l  in  1915  that  of  Marseilles  (8,938,652  metric  tons),  the 
greatest  maritime  {X)rt  of  France.'  These  figures  are  based  on  the  traffic 
within  the  confines  of  the  Department  of  the  Seine  alone.  If  one  considers 
that  Greater  Paris  really  includes  many  districts  at  some  distance  from, 
but  still  under  the  influence  of  and  in  direct  contact  with,  the  metropolis — 
in  other  words  it  extends  upstream  as  far  as  Corf)eil  (31  kilometers)  and 
downstream  as  far  as  Bezons  (32  kilometers) — the  sum  of  the  volume  of 
traffic  rises  to  the  enormous  total  of  27,000,000  tons. 


Subdivisiens  of  the  Port  of  Paris 

Most  well-informed  people  are  aware  of  the  importance  of  the  port  of 
Paris,  but  many  of  them  would  lie  at  a  loss  if  asktxl  to  define  its  e.xact 
lioundaries.  Paris  has  no  distinct  harlxir  district  as  other  jxirts  have, 
rather  there  are  many  harlxirs  in  many  districts  scattered  along  the  course 
of  the  river  and  its  canals.  The  river  traffic  is  not  concentrated;  there 
is  no  one  dominant  group  of  diicks,  wharves,  warehouses,  etc.;  on  the 
contraiA'  the  traffic  is  widely  dis|x;rsed  along  the  shores.  It  is  essential, 
therefore,  to  consider  what  may  lie  called  the  geographical  sulxlivisions  of 
the  port  of  Paris;  and  for  a  clear  understanding  of  these  one  must  bear  in 
mind  that  the  jxirt  began  with  the  city  and  developxxl  continuously  with  it. 

There  are  three  distinct  sections  or  districts  which  have  gradually  become 
mergetl  into  one  system  as  the  city  has  grown  and  expande<l.  These  three 
districts  are:  (i)  the  Seine  within  the  city  limits,  (2)  the  Seine  in  the 
suburbs,  (3)  the  canals  of  the  city. 

The  Seine  Within  the  City 

The  intramural  course  of  the  Seine  is  12.3  kilometers  long,  and  a  con¬ 
siderable  portion  of  both  banks  is  used  for  the  loading  and  unloading  of 
freight  cargoes.  There  are  fewer  wharv’es  and  slips  in  the  center  of  the 
city,  and  they  are  small  and  narrow.  Through  the  quarters  of  Notre  Dame, 
the  Palais  de  Justice,  the  Louvre,  and  the  Tuileries,  the  river  flows  tran- 
(juilly  between  stone  quays  surrounded  and  topped  by  tall  buildings  and 
monuments.  But  upistream  and  downstream  such  structures  no  longer 


■  In  1918  the  truflii-  of  the  port  of  Paris  reached  a  volume  of  1a.784.j43  metric  tons. 
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crowd  to  the  water’s  edge;  there  is  more  nxjm  for  factories,  for  trade,  and 
consequently  for  the  river  traffic.  So  it  happens  that  commerce  on  the 
waterway  tends  to  the  outlying  quarters,  jiarticularly  to  those  upstream. 
More  than  14  kilometers  of  the  banks  have  been  devoted  to  wharfage.  On 
the  right  bank  are  the  quays  of  Bercy,  La  RSpee,  Henri  I\’,  C^lestins,  H6tel 
de  X’ille,  Louvre  et  St.  Nicolas,  Tuileries  et  Concorde,  Champs  Elys^, 
C'onference,  Debilly,  Passy,  and  .Auteuil.  On  the  left  are  Tolbiac,  Gare, 
.•Xusterlitz,  St.  Bernard, 

Tournelle,  Montebello, 

Orfdvrcs,  Saints- Pdres, 

Solferino  et  Orsay,  In- 
valides,  Gros-Caillou,  La 
Bourdonnais,  Suffren, 

('•renelle,  and  Javel.  It 
is  a  constant  source  of 
amazement  to  those  who 
go  to  see  the  Seine  at 
Paris  to  find  that  at 
almost  every  group  of 
piers  building  materials 
are  Iwing  unloade<l — 
sand,  gravel,  stone,  and 
brick.  This  is  lx*cause 
the  city,  constantly 
growing,  spreading  out, 
changing,  has  to  have 
a  landing  place  in  ever\' 
separate  quarter  for  the 
heavy  building  mate¬ 
rials  that  are  constantly 
required.  In  addition  to  this,  however,  each  group  of  wharves  belonging  to 
each  quarter  of  the  city  specializes  in  some  particular  article  of  commerce. 
Bercy  handles  wine;  La  RSpxe  coal,  wood,  and  paper  pulp;  Louvre  et 
St.  Nicolas  is  given  over  to  merchandise  brought  from  England  by  small 
coasting  vessels;  La  Gare  to  casks  and  petrol;  Austerlitz  receives  a  varitHf 
assortment  of  goods  in  its  stores  and  warehouses — precious  woods,  boxes, 
castings,  marbles,  machinery,  grains,  preserves,  sugar,  and  wheat;  St. 
Bernard,  like  Bercy,  handles  wine;  Javel,  coal  and  refuse.  These  intra¬ 
mural  docks  ranged  in  a  series  along  the  city’s  banks  disposed  in  1913  of 
more  than  one-half  of  the  entire  amount  of  merchandise  loaded  and  unloaded 
in  the  entire  system  of  Paris  ports  that  year,  more  than  6,700,000  tons. 

The  Canals  of  Paris 

During  the  eighteenth  century  Paris  grew  towards  the  northeast,  beyond 
the  faubourgs  o(  St.  Denis,  of  St.  Martin,  and  of  the  Temple.  Groups  of 


Fig.  1 — Sketch  map  reprcsentinn  the  volume  of  water-borne  traffic 
at  the  subdivisions  of  the  port  of  Paris  in  the  Department  of  the  Seine. 
Paris  has  no  special  harbor  district:  traffic  is  dispersed  along  the  banks 
of  the  Seine  both  within  the  city  and  in  the  suburbs  and  along  the 
tributary  canals.  Scale  of  map  approximately  1:3,900,000. 
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houses  sprang  up  in  the  direction  of  La  Villette,  between  the  heights  of 
Montmartre  and  Belleville.  These  newer  p>arts  of  the  city  lay  away  from 
the  w'ater  front.  To  keep  them  in  communication  with  the  river  it  was 
decided  to  build  an  artificial  waterw'ay,  and  a  canal  system  w'as  laid  out 
comprising  the  St.  Denis  Canal  (6,750  meters  in  length),  which  w'as  com¬ 
pleted  in  1821,  and  the  St.  Martin  Canal  (3,200  meters  in  length),  completed 
in  1825.  A  third  canal,  that  of  the  Ourcq,  planned  primarily  to  furnish 
water  to  the  other  tw'o,  was  opened  in  1826  and  made  into  a  navigable 
channel.  Thus  a  complete  circuit  was  established,  from  the  lower  Seine  at 
La  Briche  near  St.  Denis,  to  the  upj>er  Seine  in  Paris  at  the  Arsenal  basin, 
connecting  with  the  waters  of  the  Ourcq  Canal  at  the  Villette  basin.  The 
system  comprising  these  three  canals  is  called  the  Municipal  Port,  because  it 
l)eiongs  to  the  City  of  Paris.  These  canals  go  through  the  busy  industrial 
sections,  among  the  factories  and  workshops.  The  beautiful  views  along 
the  Seine  find  no  rivals  here;  here  are  no  monuments  and  gardens,  no 
delightful  walks  shaded  by  ancient  trees;  here  are  only  prosaic  and 
utilitarian  objects,  sheds  and  w'arehouses,  mills,  cranes,  coal  yards,  wtxxl 
yards,  piles  of  stones  and  of  sacking.  The  Villette  basin  at  the  junction  of 
the  canals  carries  a  traffic  of  more  than  i  ,000,000  tons.  Districts  of  wharves 
and  piers  succeed  each  other  along  these  waters;  on  the  Ourcq  Canal  lie 
Pantin,  Bobigny,  Noisy-le-Sec,  Bondy,  Pavilions;  on  the  St.  Martin  Canal 
Pantin,  Combat,  R^collets,  Marais,  .Arsenal;  on  the  St.  Denis  Canal 
F'landre,  Aubervilliers,  Stains,  St.  Denis.  In  1913  these  waters  carried  over 
3,000,000  tons  of  freight,  principally  coal  destined  for  the  use  of  the  mills 
and  factories  in  these  quarters  and  in  regions  contiguous  to  them. 

The  Seine  in  the  Suburbs 

.As  the  Parisian  population  spread  out  far  beyond  the  city’s  walls  the  f)ort 
of  Paris  extended  itself  also,  above  and  below  the  town.  Many  factories 
driven  from  the  city  proper  by  the  increasing  value  of  the  land,  moved  into 
the  suburbs,  as  close  as  might  l)e  to  the  Seine  where  they  could  receive  their 
raw  materials  and  coal  by  water.  Thus  the  third  distinct  division  of  the  port 
developed:  upstream,  St.  Maurice,  Joinville,  Choisy-le-Roi,  Alfortville, 
Vitr>’,  Iv'ry ;  below',  Billancourt,  Boulogne,  Issy,  Sdvres,  St.  Cloud,  Suresnes, 
Puteaux,  Neuilly,  Courbevoie,  Levallois,  Clichy,  .Asnieres,  St.  Ouen,  St. 
Denis,  La  Briche,  (iennevilliers,  Colombes,  Nanterre.  These  landings, 
which  are  principally  used  for  industrial  supplies,  have  a  volume  of  traffic  of 
some  3,000,000  tons. 

Projected  Improvfiments 

Plans  are  l)eing  made  for  further  extensions  of  the  p)ort.  It  is  probable 
that  in  the  near  future  the  Parisian  waterways  system  w  ill  have  added  to  it  a 
great  canal  from  the  Marne,  designs  for  which  have  been  almost  completed 
by  the  engineers  in  charge.  The  scheme  is  an  attempt  to  avoid  the  troubles 
incident  to  the  Seine  floods. 
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The  canal  is  to  start  from  the  Marne,  near  Annet  north  of  Lagny,  is  to 
pass  Claye,  Sevran,  Aulnay-sous-Bois,  and  to  enter  the  Seine  at  St.  Denis 
after  a  course  of  34  kilometers.  It  will  have  a  flow  of  500  cubic  meters  a 
second  from  the  w'aters  of  the  Marne  and  will  thus  lower  the  flood  level  of 
the  waters  in  Paris  by  1.5  meters  for  a  great  inundation  such  as  that  of  1910. 
It  will  not  only  lower  the  high-water  levels  of  the  great  floods  but  will  entirely 
do  away  with  the  effects  of  the  smaller  freshets  which  disturb  navigation 
yearly.  And  above  all  it  will  open  up  to  the  north  of  Paris  a  direct  route  by 
which  vessels  may  avoid  the  tortuous  and  difficult  journey  through  the  city 
and  which  will  enable  the  Lorraine  ores  and  the  coal  from  the  Sarre  region 
to  be  shipped  directly  to  the  port  of  Gennevilliers  below  Paris.  This  px>rt  is 
another  projected  improvement  which  will  add  greatly  to  the  volume  of 
river  traffic.  It  is  to  lie  excavated  in  the  alluvial  deposits  of  the  Seine 
westward  of  Paris,  and  is  to  lie  brought  into  relation  wdth  the  network  of 
railways  comprising  the  Western  and  Northern  railway  systems.  There 
are  to  be  two  basins,  one  for  trade  and  commerce,  the  other  for  the  factories 
which  will  be  built  there.  It  will  lie  the  great  downstream  harbor,  the  port 
for  the  maritime  traffic  that  will  come  up  the  Seine  when  its  channels  are 
deepened.  Seagoing  and  inland-waterway  vessels  will  transship  cargoes 
there,  as  they  now  do  at  Rouen,  and  there  will  be  in  addition  a  great  volume 
of  freight  from  eastern  France,  coming  down  by  river  boats  to  lie  trans¬ 
ferred  there  to  ocean-going  ships. 

To  sum  up,  the  port  of  Paris  is  divided  into  three  distinct  parts;  (i)  the 
river  within  the  city  itself,  canning  about  half  the  traffic;  (2)  the  river  in 
its  course  through  the  suburbs,  carrying  about  a  quarter  of  the  traffic;  (3) 
the  canals,  which  carry  about  a  quarter  of  the  traffic.  The  jxirt  extends 
along  the  Seine  for  some  53  kilometers,  from  Choisy-le-Roi  to  Nanterre,  and 
for  14  kilometers  more  through  the  canals  of  the  towm,  67  kilometers  of 
waterways  in  all,  on  w'hich  were  carried,  in  1913,  15,  288,085  tons  of  freight. 


The  Seine  As  a  Waterway 

The  characteristics  of  the  Seine  as  a  waterway  are  clearly  reflected  in  the 
long  history  of  navigation  on  the  river  from  the  earliest  days  to  the  remark¬ 
able  development  of  an  inland  merchant  marine  during  our  oven  era.  Of 
all  the  rivers  of  France  the  Seine  is  the  one  whose  system  of  waters  is  best 
adapted  for  constant  use  as  a  means  of  communication.  The  topnigraphy 
of  the  Seine  valley  is  such  that  it  lends  itself  better  than  any  other  valley 
in  France  to  connection  with  other  basins  and  to  the  extension  of  its  water¬ 
ways.  Of  all  the  regions  of  France  the  district  about  Paris  is  the  one  where 
man  has  most  employed  his  art  and  skill  in  altering  and  improving  naviga¬ 
ble  streams. 

The  Character  of  the  Seine 

The  Seine  is  notable  among  French  rivers  for  its  tranquil,  steady  flow. 
While  other  rivers  pour  down  from  mountain  heights,  the  Seine,  rising  at 
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an  altitude  of  only  470  meters,  runs  into  a  shallow  basin  of  but  slight  inclina¬ 
tion.  At  Paris,  180  kilometers  from  the  sea,  the  Seine  is  but  25  meters 
above  sea  level,  the  grade  to  the  ocean  thus  Ix^ing  only  7  centimeters  p)er 
kilometer;  whereas  on  the  Loire  between  Ponts-de-C6  and  Nantes  the 
grade  is  16  centimeters  per  kilometer  and  on  the  Rhone  between  Lyons  and 
the  sea,  45  centimeters.  Consequently  the  waters  of  the  Seine  flow  quietly, 
without  turbulence;  and  even  in  times  of  flood  they  rise  slowly,  not  sud¬ 
denly.  The  rainfall  too  is  distributed  with  comparative  regularity  through¬ 
out  the  seasons  of  the  year.  Paris  does  not  suffer  from  seasons  of  drought 
as  do  the  Mediterranean  shores  and,  on  the  other  hand,  has  few  torrential 
downpours  to  score  the  earth  and  flood  the  streams.  Three-quarters  of  all 
the  land  in  the  Seine  basin — 59,210  out  of  78,650  square  kilometers — is  per¬ 
meable  soil,  hence  the  greater  part  of  the  rainfall  filters  through  and  feeds  the 
springs  which  in  turn  keep  the  rivers  supplied  with  water  during  the  summer 
season.  The  Seine  has  less  reason  than  the  Loire  to  fear  summer  drought. 

The  Seine  deposits  little  alluvium,  there  are  no  sand  bars  or  gravel  banks 
impeding  the  course  of  the  stream  as  there  are  along  the  Loire,  and  its 
channel  is  a  fixed  one,  not  varying  with  ever>-  freshet.  Thus,  given  a  slight 
incline,  a  regular  flow  throughout  the  year,  and  a  clear  channel,  the  Seine 
was  naturally  from  earliest  times  a  superlatively  safe  and  useful  watercourse, 
an  invaluable  arter>-  of  commerce  and  intercourse  for  the  entire  region. 
This  very'  fact  makes  the  more  serious  the  exceptional  accidents — floods, 
drought,  or  frost — that  from  time  to  time  interfere  with  navigation.  In  more 
recent  years  engineers  have  devised  various  means  for  controlling  the 
waters.  Dams  have  been  erected  between  Paris  and  Rouen,  the  level  of 
the  low  water  has  beeri  raisetl,  there  is  no  longer  danger  from  a  pK)ssible 
drought.  But  attempts  to  regulate  the  high  water  from  upstream  have 
not  been  so  successful,  though  it  is  hoped  that  the  floods  too  will  soon  l)e 
under  control. 

Connection  With  Other  B.\sins 

The  commercial  value  of  the  Seine  is  greatly  enhanced  by  the  fact  that 
it  can  so  readily  l>e  connected  with  streams  in  neighboring  basins.  The 
l)ordering  elevations  are  slight,  it  is  easy  to  cross  to  the  Loire,  to  the  coun¬ 
try  around  the  Meuse,  the  Moselle,  the  Rhine,  and  the  Scheldt.  A  compli¬ 
cated  system  of  communications  has  gradually  develofied,  radiating  from 
Paris.  It  was  France  that  built  the  first  canals  in  all  Europe  to  cross  divides, 
connecting  basin  with  basin.  The  earliest  ones  were  planned  to  secure 
provisions  for  the  city.  The  first  canal  system  joined  the  Seine  and  the 
l^)ire;  the  Briare  Canal  w'as  opened  in  1642,  the  Orleans  Canal  in  1692, 
the  Loing  C'anal  in  1721.  Thus  as  early  as  the  seventeenth  century  Paris  was 
in  direct  communication  with  the  districts  alx>ut  the  Loire,  rich  in  grain 
and  wine.  But  it  was  not  until  1822  that  the  canal  that  paralleled  the 
upper  I^ire  and  was  to  bring  Paris  coal  from  St.  £tienne  was  begun,  and 
this  W'as  not  completed  until  1856. 
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A  second  system  of  canals  united  Paris  and  the  northern  country.  The 
St.  Quentin  Canal,  1724-1810;  the  canal  paralleling  the  Oise,  1831;  the 
canal  from  the  Sambre  to  the  Oise.  1839;  the  .Ardennes  Canal,  1835.  Of 
all  these  engineering  developments  the  finest  and  most  useful  was  the  St. 


Fig.  2 — Map  showing  the  waterways  of  the  Paris  Basin  and  its  connection  with  adjoining  basins.  Scale 
1:5.000,000. 


Quentin  Canal,  between  the  Somme  and  the  Scheldt,  which  was  designetl 
to  connect  the  coal  fields  around  Valenciennes  with  Paris.  In  constructing 
this  canal  it  was  found  necessary  to  drive  two  tunnels  through  chalk,  one 
5,670  meters  long  at  Riqueval,  one  1,098  meters  long  at  Tronquoy.  For 
a  number  of  years  and  as  late  as  1831  the  greatest  difficulty  was  experienced 
in  making  the  I>ed  of  the  canal  water-tight,  for  the  waters  drained  out 
constantly  through  the  permeable  rock.  But  when  the  work  was  finally 
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completed  it  was  a  fine  stretch  of  waterway,  admirable  for  its  time,  through 
which  enormous  quantities  of  coal  could  be  brought  down  to  Paris  and  all 
its  industrial  outskirts.  These  shipments  of  fuel  have  now  grown  so  great 
that  the  St.  Quentin  Canal  is  shortly  to  be  duplicated  by  the  Northern 
C'anal  now  in  the  course  of  construction. 

A  third  system  of  canals  connected  the  Seine  with  the  country'  to  the 
eastward — the  Bourgogne  Canal  (1832),  between  the  Yonne  and  the 
Sa6ne,  and  the  Rhine-Mame  Canal  (1853).  By  means  of  these  Paris  was 
able  to  draw  upon  districts  at  a  greater  distance  for  its  provisions  of  wine, 
wood,  and  building  materials. 

Improvement  and  Standardization  of  the  Waterways 

The  capacities  of  the  wateru'ays  that  carry’  the  shipping  of  Paris  have 
l)een  greatly  increased  by  extensive  engineering  work  on  the  rivers  and 
canals.  Everywhere  natural  conditions  have  given  way  to  the  needs  of 
commerce,  and  man’s  efforts  in  this  direction,  accomplished  at  the  expense 
of  much  lalx)r,  are  not  yet  completed. 

The  adoption  of  the  standard  gage  gave  the  railways  their  greatest 
advantage.  A  car  could  travel  over  the  lines  of  any  cornpany  from  one 
end  of  the  country  to  the  other.  The  canals  and  rivers  of  France  on  the 
contrary  were  handicapped  by  the  diversity  of  their  dimensions.  Built  at 
different  periods,  according  to  the  necessities  of  the  time  and  the  place, 
and  with  resulting  variations  in  depth,  locks,  and  general  construction, 
the  canals  were  totally  inadequate  to  meet  the  needs  of  a  growing  volume 
of  traffic  stimulated  by  the  rapid  expansion  of  urban  and  industrial  life. 
In  1879  the  Freycinet  laws  were  passed  requiring  certain  uniform  dimen¬ 
sions  along  navigable  waterways — depth  2  meters;  width  of  locks  5.2 
meters;  inside  length  of  locks  38.5  meters;  clearance  under  bridges  3.7 
meters.  'These  laws  adapted  French  waters  to  the  measure  of  the  Flemish 
pinnaces  of  300  tons’  burden  that  brought  coal  to  the  Villette  basin  in 
Paris.  These  dimensions  were  adhered  to  in  remodeling  the  principal  canal 
systems,  the  St.  Quentin  and  the  Sambre-to-Oise  Canals  which  connect 
Paris  and  the  North;  the  Marne-Rhine  Canal  and  the  river  Marne  con¬ 
necting  eastward  with  Alsace  and  Lorraine;  the  upper  Seine  and  the 
Bourgogne  Canal  connecting  Paris  to  the  southeast  with  Lyons;  the  Briare 
and  the  Loing  Canals  connecting  with  the  districts  to  the  southward  which 
in  turn  are  seiA’ed  by  the  Loire  and  the  Central  Canal.  Paris  was  thus  put 
in  direct  communication  with  the  coal  mines,  with  the  industrial  centers, 
and  with  the  forest  regions  of  France  which  lie  beyond  the  Seine  basin. 

Connection  With  the  Sea 

But  it  was  still  necessary  to  connect  Paris  with  the  sea  and  to  give  her  ac¬ 
cess  to  that  universal  highway.  The  Seine  reaches  the  English  Channel  by 
Rouen  and  Havre,  but  this  natural  route  did  not  meet  modern  needs. 
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The  channel  of  the  Seine  vaned  greatly,  deeps  alternating  with  shallows 
impassable  in  times  of  low  water.  At  the  beginning  of  the  nineteenth 
century  it  was  quite  usual  to  harness  up  from  thirty  to  forty  horses  to 
drag  the  ship>s  through  the  worst  places  (Bezons,  Poses,  Martot).  In  earlier 
days  these  inconveniences  were  tolerated,  but  they  liecame  unendurable 
when  the  necessity  for  a  rapid  and  regular  traffic  began  to  develop.  Toward 
the  middle  of  the  nineteenth  century'  it  was  decided  to  build  dams  and 
locks  in  the  shallow  places  so  as  to  raise  their  levels.  From  1832  to  1866 


there  were  built  seven  locks  between  Paris  and  Rouen  (Suresnes,  Bezons, 
Andr^sy,  Meulan,  La  Garcnne,  Poses,  Martot)  giving  eight  reaches  where 
vessels  could  be  sure  of  an  anchorage  depth  of  1.6  meters.  These  first 
improvements  were  soon  outgrown  and  a  second  series  begun.  From  1879 
to  1888  under  the  operation  of  the  Freycinet  laws  two  more  locks  were 
added,  and  the  anchorage  depth  of  the  Seine  waters  was  increased  to  3.2 
meters  from  Port-4-r.\nglais  (4  kilometers  above  Paris)  to  Rouen,  250 
kilometers  in  all.  Lighters  of  1,000  tons’  burden  could  then  pass  up  and 
down  the  Seine.  To  permit  this  traffic  direct  entry  into  Paris  the  waters  of 
the  St.  Denis  Canal  and  the  Villette  basin  were  also  given  a  minimum  depth 
of  3.2  meters.  These  improvements  gave  an  astonishing  imp)etus  to  traffic 
on  the  lower  Seine;  from  1881  to  1911  shipping  on  the  river  from  Rouen 
to  the  confluence  of  the  Oise  increased  from  933,600  tons  to  3,777,600  tons. 
The  time  has  now  come,  however,  when  further  changes  are  imperative  and 


Fig.  3 — The  Seine  at  the  beginning  of  the  seventeenth  century.  V'iew  from  an  old  engraving.  Looking  up 
stream:  on  the  right  He  St.  Louis;  on  the  left  the  buildings  of  the  Arsenal.  The  island  in  the  center  where 
cargoes  of  wood  are  being  discliarged  is  now  attached  to  the  mainland  and  is  occupied  by  the  quai  Henri  IV. 
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the  establishment  of  direct  relations  l)etween  Paris  and  her  oversea  trade  is 
necessary.  This  need  has  given  rise  to  the  various  plans  known  to  the 
public  at  large  by  the  general  title  of  the  seaport-of-Paris  projects. 

Up  to  the  present  time  the  best  known  of  these  projects  has  been  that  of 
the  engineer  Bouquet  de  la  Grye  (1880).  His  scheme  was  to  dredge  the 
Seine  to  a  depth  of  6.2  meters,  to  have  six  reaches  between  Rouen  and 
Paris,  to  build  cut-offs  across  some  fiarts  of  the  winding  stream,  to  straighten 
some  of  its  curves,  and  to  raise  the  bridges.  This  plan  was  abandoned  as 
Iwing  too  expensive.  The  hoods  of  1910,  however,  called  the  public’s 
attention  again  to  the  work  along  the  Seine,  and  with  the  idea  of  preventing 
future  disastrous  inundations  in  Paris  and  its  environs  the  Commission 
proposed  that  the  Seine  channel  should  be  deepened  to  4.5  meters  l^etween 
Paris  and  Bougival.  Immetliately  the  question  why  this  improvement 
should  l)e  limited  to  the  neighborhood  of  Paris  was  raised.  Why  indeed 
not  continue  the  excavation  of  the  channel  as  far  as  Rouen?  Paris  has 
championed  this  idea  in  the  face  of  hesitation  and  doubt  on  the  part  of  the 
Ministry’.  The  city’  realizes  that  river  barges  of  2,500  tons,  seagoing  barges, 
and  even  coasting  vessels  could  come  directly  up  the  river,  that  all  this 
traffic  could  l>e  accommodated  in  the  artificial  harbor  of  Gennevilliers  just 
l>elow  Paris,  and  that  thus  Paris  would  be  brought  into  her  desired  contact 
with  ocean  navigation. 


Port  F.\cilities 

l)ee|)ening  the  channel  will  not  be  the  only  problem.  The  banks  of  the 
river  must  be  provided  with  suitable  facilities  for  the  reception  and  expedi¬ 
tion  of  cargoes.  These  installations  will  require  considerable  planning. 
It  is  not  as  if  this  were  a  new  land  where  every  project  could  be  put  through 
without  any  other  considerations.  As  in  all  old  countries  the  past  hampers 
men,  and  the  city  is  not  free  to  develop  its  port  at  will. 

The  great  advantage  of  the  port  of  Paris  is  that  its  ramifications  extend 
throughout  the  very’  heart  of  the  city  and  that  it  offers  an  unusual  amount 
of  wharfage  for  the  accommodation  of  vessels.  In  its  course  through  the 
city  the  Seine  becomes  in  reality  an  artificial  waterway  entirely  controlled 
by  man.  Islands  have  been  connected  with  the  shores,  the  banks  raised 
and  straightened,  the  bed  of  the  stream  narrowed.  P'rom  one  end  of  the 
city  to  the  other  the  river  flows  between  walls  of  masonry’  from  which 
quays  are  built  out,  narrow  in  the  center  of  the  tow'n,  larger  in  the  outlying 
quarters  given  over  to  manufacturing  and  trade.  In  early  days  the  shores 
were  almost  all  sloping,  so  that  rafts  and  the  little  craft  of  those  days  could 
be  dragged  up  the  banks;  these  landings  w’ere  called  tow  landings.  Modern 
vessels  cannot  lie  against  such  a  sloping  bank,  and  during  the  last  twenty- 
five  years  landings  that  rise  perpendicularly  from  the  w’ater  level  have  been 
gradually  substituted  for  the  tow  landings.  Today  merchandise  is  loaded 
and  unloaded  on  twenty-nine  modern  wharves,  about  10,756  meters  long 
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in  all,  with  decks  varying  from  ten  to  seventy  meters,  and  on  nine  tow- 
landings,  3,6qo  meters  long  in  all.  To  these  must  be  added  the  landing 
stages,  some  5,917  meters  long,  used  only  for  the  unloading  of  lumber 
and  firewood. 

Need  of  Modern  Installations 

It  is  obvious  that  the  port  of  Paris  does  not  lack  wharfage  room  along 
the  shores  of  its  rambling  river,  but  the  commercial  use  of  these  waters  is 
interfered  with  by  the  fact  that  there  are  thirty-three  bridges,  some  of  them 
very-  low  and  consetjuently  very  dangerous,  on  account  of  which  navigation 


Fic.  4 — F4te  on  thf  Sfinf  about  1640  (after  a  print  by  Callot).  Looking  down  stream:  on  the  right  the  Old 
Louvre;  on  the  left  the  famous  Tour  de  Nesle. 


ceases  at  night.  Then,  too,  there  are  all  manner  of  floating  bathhouses 
and  washhouses  encumbering  the  stream  and  hampering  the  movements  of 
vessels.  Alx)ve  all  there  is  not  enough  room  l^etween  the  wharves  and  the 
town  for  the  necessary  shops,  warehouses,  railways,  and  equipment.  Very 
few  great  storage  buildings  are  seen  along  the  shores  of  Paris.  The  ware¬ 
houses  at  the  Villette  basin,  at  Ivry,  at  the  Arsenal  basin,  and  at  Austerlitz 
are  the  exceptions.  The  fact  that  there  are  so  many  points  along  the  whole 
water  front  easily  accessible  for  barges  has  apparently  retarded  the  adoption 
of  mechanical  means  of  unloading.  One  may  still  see  this  work  carried  on 
in  many  places  by  hand,  men  unloading  sand  with  shovels,  carrying  coal 
ashore  in  sacks  on  their  backs,  or. lugging  bags  of  cement.  These  scenes 
appear  picturesque  to  the  strolling  onlooker  but  are  ridiculous  in  the  extreme 
from  the  point  of  view  of  modern  commerce.  There  are  only  a  few  private 
landings  on  the  Seine  where  suitable  equipment  has  been  installed,  at  Genne- 
villiers  for  the  Suburban  Gas  Company,  at  Issy  for  the  Electric  Service 
Company,  at  Ivry  for  the  Light  and  Power  Company,  and  at  Austerlitz. 
In  the  public  landings  used  for  general  traffic  the  equipment  is  wretched, 
there  are  few  cranes,  and  lalx)r  by  hand  is  slow  and  costly.  Another  dis- 
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advantage  is  that  there  is  little  direct  connection  between  the  wharves  and 
the  railway  lines.  These  latter  cannot  be  brought  dow’n  to  the  water  front 
because  of  the  already  enormous  congestion  of  urban  surface  travel,  street 
cars,  omnibuses,  carriages,  automobiles,  and  pedestrians.  On  most  of  the 
docks  along  the  Seine  cargoes  are  discharged  into  horse-drawn  drays  or 
motor  trucks.  There  are  but  few  landings  where  the  railroad  runs  to  the 
river  so  that  merchandise  can  be  transferred  directly  from  ship  to  car  and 
vice  versa.  On  the  Eastern  Railroad  only  Villeneuve-Triage  above  Paris 
and  La  Villette  are  in  direct  touch  with  the  shipping;  on  the  Paris-Lyons 
lines  only  Bercy,  Charenton,  and  Villeneuve-St.  George;  on  the  Western 
Railroad  there  are  Javel,  St.  Cloud,  and  Gennevilliers;  on  the  Orleans 
railway  the  ports  of  St.  Bernard,  Ivr>’,  and  Austerlitz;  on  the  Northern 
Railroad  only  St.  Ouen.  This  is  due,  not  alone  to  material  difficulties,  but 
to  the  systematic  hostility  of  the  railroads  to  any  scheme  for  carr>'ing  freight 
by  water. 

The  port  of  Paris  also  suffers  from  a  malady  common  to  all  old  countries, 
namely  a  conflict  of  authorities,  growing  out  of  the  constant  overlapping  of 
administrative  functions  in  the  course  of  hundreds  of  years.  Regulation  of 
the  port  falls  under  three  departments:  the  Dejjartment  of  Bridges  and 
Highw'ays,  the  Paris  Municipality,  and  the  Prefecture  of  Police.  There  is 
no  single  head,  no  co-ordination;  there  is  consequently  an  infinite  amount 
of  neglect,  indifference,  and  inadequate  regulation.  Every  user  of  the 
public  docks  is  free  to  bring  materials  there,  to  leave  his  barrows  and  carts, 
to  pile  up  his  merchandise,  in  a  word  to  create  as  much  confusion  and 
disorder  as  he  pleases.  At  Paris,  as  at  London,  Antw'erp,  and  Mannheim, 
there  should  be  a  single  authority  w'hich  should  have  entire  control  of  the 
use,  upkeep,  and  general  management  of  the  port. 

Such  are  the  w'aterways  of  the  port  of  Paris;  let  us  now  see  to  w'hat  uses 
they  are  put  and  what  manner  of  commerce  they  carry. 

The  Traffic 

Trade  in  the  port  of  Paris,  as  the  subdivision  of  the  port  within  the  very’ 
borders  of  the  city  indicates,  is  closely  related  to  the  economic  necessities  of 
the  tow’n.  The  port  is  not  a  center  for  foreign  trade  as  are  some  other  river 
ports  of  the  world  that  are  accessible  to  seagoing  vessels,  like  Mangos  in 
Brazil,  Hankow  in  China,  and  Ghent  in  Belgium.  It  is  not  even  a  focal 
point  for  regional  trade,  the  outlet  for  a  large  section  of  back  country,  as  is 
Mannheim  on  the  Rhine.  It  is  essentially  a  port  for  the  city  of  Paris  alone; 
its  activities  are  strictly  local  and  urban.  This  limited  r61e  is  oddly  at 
variance  with  the  position  of  Paris  itself  in  the  foreign  trade  of  France. 

The  port,  as  a  component  part  of  the  city,  has  grown  with  it.  Since  the 
l)eginning  of  the  nineteenth  century’  there  has  Ijeen  a  constant  increase  in 
the  amount  of  incoming  freight.  In  thousands  of  metric  tons  (tons  of  i,ooo 
kilograms),  it  was:  1.380  in  1823,  1,418  in  1830,  2,020  in  1840,  2,868  in 
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Fig.  6 — Tht  Seine  at  the  end  of  the  seventeenth  century.  View  from  an  old  engraving.  Looking  up  stream 
towards  the  pont  de  la  Tournelle:  on  the  right  the  double  arch  of  St.  Bernard,  one  of  the  gates  of  medieval 
Paris,  now  no  longer  standing. 
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i86i,  3,675  in  1869,  4,469  in  1880,  7,567  in  1900,  8,205  1910,  11,709 

in  1913. 

When  the  improvements  along  the  Seine,  the  tributary  rivers,  and  the 
canals  augmented  the  freight-carrying  capacity  of  these  waters  they  became 
dangerous  rivals  of  the  railroiids.  Whereas  in  i860  67  f>er  cent  of  the 
merchandise  that  entered  Paris  came  by  rail  and  only  33  per  cent  by  water, 
in  i()o8  the  pro[K)rtion  had  liecome  53  ix*r  cent  by  rail  to  47  per  cent  by 


Fk;.  7 — The  Seine  in  lIMio  (from  a  photograph).  Ixmking  up  stream:  on  the  left  the  Tuileries  (Favitlon  de 
Flore);  on  the  right  wharves  for  the  unloading  of  building  stone. 


water;  and  ttnlay  the  traffic  is  alM)ut  evenly  divided  Ixtween  the  two,  with 
a  slight  tendency  in  favor  of  shipping  by  water.  The  character  of  the 
Parisian  tratle  and  the  sfxcial  conditions  surrounding  it  account  for  the 
fact  that  the  gain  in  tonnage  for  the  water  routes  has  not  lM?en  greater. 

('hARACTER  of  THE  TRAFFIC 

The  most  curious  single  fact  about  the  commerce  of  Paris  is  the  dispro¬ 
portion  Ixtween  outgoing  and  incoming  freight.  Paris  is  not  a  great  ship¬ 
ping  ix)rt  like  Ruhrort  on  the  Rhine  or  Duluth  on  Lake  Superior  but  is  essen¬ 
tially  a  port  for  incoming  trade.  The  Seine  brings  to  the  city  merchandise 
destined  for  consumption  there;  the  situation  is  the  same  today  as  it 
has  been  in  years  past.  In  i860  arrivals  represented  76  per  cent  of  all  the 
traffic,  in  1913,  73  pier  cent.  But,  although  the  greater  part  of  the  commerce 
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of  the  port  has  always  consisted  of  incoming  shipments,  the  kind  and  nature 
of  the  shipments  have  completely  changed  in  the  course  of  the  nineteenth 
century,  * 

For  hundreds  of  years  the  Seine,  provisioning  Paris,  brought  her  princi¬ 
pally  foodstuffs:  cereals  and  flour,  salt,  wine,  fruit,  vegetables,  and  eggs.  ^ 

Firewood  was  also  brought  from  the  forests  of  the  upper  basin  by  means  of 
great  rafts  that  made  their  way  slowly  down  to  the  city.  Fleets  of  small 
vessels  gave  the  waters  alxjut  Paris  an  air  of  extraordinary  animation;  1 

many  of  these  never  left  the  pt)rt  again,  for  the  voyage  back  was  long  and 
expensive,  and  it  was  cheaper  to  demolish  them.  The  banks  of  the  river 
hummed  with  life;  people  from  every  section  of  Paris  thronged  to  the 
market  places  by  the  waterside.  -As  the  nineteenth  century  advanced,  ' 

Table  I — C'ommerce  of  the  Port  of  Paris,  1912  i 

(The  figures  indicate  the  percentage  of  the  total  commerce) 


PRODUCT 

lSIPt)RTS  • 

EXPORTS 

Coal  . 

.Vt-o 

.v.s 

Building  Materials . 

42.6  { 

67.0 

Fertilizers  and  Refuse . 

79  : 

iH.o 

Agricultural  Products  and  Foo<lstuffs . 

7-2  i 

30 

Manufactured  Products . 

30 

Metallurgical  Products  . 

i 

4  4 

Wood . 

2-7 

l.o 

Machinery . 

1.2 

1 

1 

aiul  as  the  railroads  developed,  fixxlstuffs  came  no  longer  by  water  but  by 
rail.  The  railroads  were  far  better  adapted  to  the  transjjortation  of  light 
and  perishable  merchandise,  the  waterw'ays  more  suiter!  to  shipments  of 
heavy  and  bulky  cargoes.  The  accompanying  table  (Table  I)  shows  the 
incoming  and  outgoing  freight  for  the  year  1912. 

Of  the  imports  foodstuffs  hold  but  a  minor  place  (7.2  per  cent.)  and  con¬ 
sist  of  wines  from  -Algeria,  Spain,  and  Bordeaux  via  Rouen;  grain  and 
flour  of  Ixith  domestic  and  foreign  origin ;  salted  meats,  sugar,  salt,  groceries 
from  overseas.  It  is  surprising  to  see  fertilizing  materials  and  refuse  arriving 
in  a  city  (7.9  per  cent  of  the  incoming  tonnage) ;  but  this  is  explained  by  the 
fact  that  these  cargoes  are  the  street  sweepings,  garbage,  etc.,  of  the  city 
that  are  being  sent  from  one  part  of  the  town  to  another  or  to  the  disposal 
and  reduction  works  in  the  suburbs  at  Issy,  St.  Ouen,  A'itry,  Stains,  and 
-Alfortville. 

Coal  and  building  materials  form  the  bulk  of  the  traffic,  more  than  three- 
quarters  of  the  entire  amount  received  at  the  jxirt.  In  a  growing  city  like 
Paris  the  erection  of  new  buildings  and  the  construction  of  various  public 
works  necessitate  enormous  quantities  of  heavy  materials,  stone,  sand,  gra¬ 
vel,  cement,  lime,  plaster.  These  are  brought  by  the  river  and  unloaded  at 
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the  dockyards  along  its  course.  Coal  is  also  an  essential  commodity  to  a 
city  which  is  an  industrial  center,  a  consumer  of  light,  heat,  and  power. 
Two-thirds  of  all  the  coal  used  in  Paris  is  brought  from  England  and  north¬ 
ern  France  by  way  of  the  Seine.  In  fine,  Paris  receives  few'  foods,  few 
manufactured  articles,  and  even  few  raw  materials. 

Comparison  of  the  inward  and  outward  shipments  of  Paris  gives  surprising 
results.  Wreckage  from  the  demolition  of  buildings,  framing  from  con¬ 
struction  work  (classed  as  building  materials),  and  refuse  make  up  the 
greater  part  of  the  city’s  outwrard-bound  shipments,  85  per  cent  of  the 
whole.  Thus  the  river  can  well  be  said,  in  view  of  the  character  of  its  chief 
cargoes,  to  be  the  means  of  cleaning,  enlarging,  and  beautifying  Paris. 


T\ble  II — Regional  Distribution  of  the  Commerce  of  the  Port  of  Paris,  1912 
{The  figures  indicate  the  percentage  of  the  total  commerce) 


REGION 

SHIPMENTS  AT 

PARIS  for: 

ARRIVALS  AT 

PARIS  from:  I 

1 

TOT.AL 

Marne . 

••4 

6.8 

4> 

Yonne,  Sa6ne,  Rhone . 

2.0 

1-5 

>•75 

Upper  Seine,  Loire,  Allier  .... 

56.0 

3«-3 

4365 

Lower  Seine,  Rouen,  Havre  .  .  . 

21.0 

30.9  • 

25-95 

Oise,  Northern  Canals . 

6.0 

23-3 

14-65 

Ourcq . 

13.6 

6.2 

99 

As  to  the  purely  commercial  traffic,  the  small  amount  handled  should  not 
surprise  us.  Paris  is  indeed  a  great  industrial  center,  but  its  output  does  not 
consist  of  ponderous  articles  but  rather  of  delicate  things,  objects  of  luxury, 
merchandise  of  great  value  but  small  volume,  w'hich  w'ould  naturally  be  sent 
by  rail.  A  few'  fast  packets  only  carry  down  to  Rouen  and  Havre  articles 
from  Paris  bound  overseas. 

The  port  of  Paris  is  therefore  seen  to  be  not  so  much  a  means  of  commer¬ 
cial  relations  w  ith  the  outside  world  as  an  important  factor  in  the  life  of  the 
city,  carrying  its  heavy  domestic  cargoes. 

Direction  of  the  Traffic:  Origins  and  Destinations 

Great  changes  have  taken  place  in  the  direction  of  the  traffic  on  the  Seine 
in  the  course  of  the  nineteenth  century  as  w'ell  as  in  its  character;  in  piar- 
ticular  it  show's  a  shift  from  the  east  to  the  north  and  the  west. 

As  long  as  the  Seine  played  so  great  a  part  in  the  provisioning  of  Paris 
the  port’s  chief  relations  were  with  the  upper  basin.  From  up  the  river 
came  grain  and  wood;  from  the  Marne  region  came  grain,  flour,  w'ine,  iron, 
and  wood;  from  the  Yonne,  wood,  wine,  bricks,  and  oil;  from  the  Loing, 
coal;  from  the  central  region,  fruits,  wine,  w'ood,  metals,  and  tiles.  From 
the  lower  Seine  came  some  colonial  shipments  by  w'ay  of  Havre.  The  Oise 
region  hardly  counted  at  all. 


I 


I  KlC.  8 — View  of  the  Seine  looking  up  itream  from  Notre  Dame:  on  the  right  the  quai  St.  B«-rnard  (wine). 

I  Compare  with  Fig.  s. 

1  Fic.  9— The  Villette  basin  at  the  junction  of  the  Oureq.  St.  Denis,  and  St.  Martin  canals:  a  busy  industrial 

1  section. 


Fig.  10— On  the  canal  St.  Martin. 
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When  the  railroads  had  taken  over  the  exixxliting  of  foodstuffs,  and  coal 
had  become  a  necessity  of  ever>'day  life,  the  course  of  traffic  altered  in  favor 
of  the  lower  Seine  and  its  tributaries  by  which  came  the  latter  commodity. 
Table  II  shows  the  origin  and  destination  of  Paris  consignments  for  the 
year  1912. 

Table  II  calls  for  some  comment.  The  commercial  tributaries  of  the 
|)ort  of  Paris  should  Ik?  divided  into  two  groups:  those  upstream  (Marne, 
Yonne,  upiK?r  Seine),  which  supply  49  per  cent  of  the  total  traffic  (39.6  |>er 
cent  of  the  arrivals  and  59.4  |>er  cent  of  the  shipments);  and  those  down¬ 
stream  (lower  Seine  and  Oise),  which  are  responsible  for  40.6  per  cent  of  the 
total  traffic  (54.2  jK-r  cent  of  the  arrivals  and  27  fK?r  cent  of  the  shipments).* 

The  upstream  tributaries  of  the  port  of  Paris  are  the  upper  Seine,  con¬ 
nected  with  the  Loire  by  the  canals  of  Loing  and  Briare;  the  Yonne, 
connected  with  the  Saone  by  the  canal  of  Bourgogne;  and  the  Marne, 
connected  with  the  Meuse,  Moselle,  and  Rhine  by  the  Rhine-Marne  Canal. 
Their  commercial  importance  does  not  correspond  with  their  position  on  the 
statistical  table,  for  more  than  75  per  cent  of  their  traffic  is  limited  to  the 
part  of  the  Seine  lying  Ix^tween  Paris  and  Montereau.  Materials  shipped 
along  this  section  are  chiefly  building  materials  from  the  quarries  sent 
down  to  Paris,  and  refuse  from  Paris  carried  up  the  river  and  dumped  into 
the  excavations  made  by  the  quarries.  If  to  these  are  addeti  similar  cargot's 
on  the  Marne  and  Yonne,  together  with  the  refuse  carrietl  by  all  these 
rivers,  the  resulting  figures  give  90  per  cent  of  all  the  heavy  shipment.  The 
remaining  10  per  cent  includes  w(K)d  from  Champagne,  Bourgogne,  and 
Lorraine,  the  pnxlucts  of  the  smelters  and  ore  mines  of  Lorraine,  German 
coal,  wines  and  foodstuffs  coming  from  the  east  and  center — all  consigned  to 
Paris.  Shipments  out  of  Paris  in  this  direction  are  so  few  as  to  lx?  negligible. 

The  downstream  tributaries  of  the  port  of  Paris  are  of  much  greater 
importance.  The  lower  Seine  receives  all  export  and  import  trade  by  way  of 
Havre  and  Rouen.  The  upper  waters  of  the  Oise  are  in  touch  with  the  coal¬ 
mining  regions  of  northern  France  and  Belgium;  the  river  empties  into 
the  Seine  at  Conflans,  72  kilometers  lx?low  Paris.  By  these  two  waterways 
alone  Paris  received,  in  1912,  2,259,423  tons  of  coal  coming  from  the  northern 
districts  and  1.294,455  coming  from  England — a  total  of  3,553,878  tons. 
Coal  constitutes  three-fifths  of  all  products  received  from  downstream.  The 
Oise  is  the  special  route  for  coal  from  the  north.  Besides  the  coal,  the  river 
carries  only  150,000  tons  of  building  materials,  20,000  tons  of  wood,  30,000 
tons  of  castings  and  iron  ore,  and  70,000  tons  of  sugar  and  molasses. 

The  value  of  the  lower  Seine  as  a  commercial  trade  route  is  greater  still. 
First  and  foremost  it  is  3.2  meters  deep — deeper  than  any  other  w'aterway 
of  the  basin — and  can  accommodate  vessels  of  much  greater  draft;  next  it 
reaches  (X'ean  trade  through  Rouen  and  Havre.  To  Havre  comes  merchan- 

*  Not  includins  the  Oureq.  whk-h  brings  to  Paris  building  materials  and  wood  from  a  small  region  to  the 
north  of  Paris  but  whoae  upper  end  has  no  outlet.  This  stream  is  really  part  of  the  port  of  Paris. 
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(Use  brought  by  ships  from  overseas,  to  Rouen  heavier  cargoes  brought  by 
the  international  coiisting  trade.  Rouen,  really  the  outport  of  Paris,  is  the 
IX)int  where  transshipments  of  cargoes  are  made.  It  may  be  said  that  during 
the  war  Rouen  saved  France,  for  located  far  from  the  battle  line  it  was  able 
to  send  up  to  the  factories  of  Paris  the  coal  that  France  so  badly  needed.  In 
1917,  6,206,000  tons  of  freight,  of  which  4,568,000  were  coal,  went  up  the 
Seine  from  Rouen  to  Paris. 

C'oXCLUSlOX 

The  entire  character  of  the  port  of  Paris  makes  it  a  hxral  port,  chiefly 
used  by  and  for  the  great  city.  The  enormous  pro{>ortion  of  the  incoming 


freight  is  made  necessary  by  the  diverse  requirements  of  the  huge  urban 
agglomeration  that  consumes  large  amounts  of  heavy  merchandise  but 
produces  almost  none. 

But  must  this  port  always  Ixj  confined  to  local  uses?  Can  it  not  enlarge 
its  commercial  scope?  Why  should  not  Paris  become  a  forwarding  fK)rt? 
Why  should  not  certain  kinds  of  merchandise  lie  shipped  to  Paris  to  lie  sent 
further  on,  rail  freight  transferred  to  the  water,  water  freight  to  the  railroads 
there?  This  idea  of  further  developing  its  commercial  usefulness  is  not  a 
vain  dream.  Paris,  purchasing  many  products  in  tremendous  (]uantities, 
establishes  a  market  for  those  prtxlucts  within  her  Ixirders.  She  receives 
more  than  she  herself  reijuires  and  can  reship  and  resell.  There  are  already 
some  goods  that  Paris  re-exports,  often  to  great  distances;  wine  from  the 
warehouses  at  Bercy,  sugar,  w<xxl,  coffee,  charcoal,  grain,  some  few  articles 
made  of  iron,  ttxils,  and  machinerv-.  When  the  day  comes  when  cold 
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storage  meats  can  be  brought  up  from  the  maritime  ports  by  river  lx>ats  the 
meat  markets  of  La  V’illette  can  widen  their  range  of  distribution. 

This  idea  of  making  Paris  a  great  transshipping  port  whose  power  and 
influence  would  l>e  felt  even  abroad  was  talked  of  in  earlier  days.  In  1832  a 
law  authorizcfl  the  erection  of  l)onded  warehouses  in  the  interior  of  France. 
Merchandise  was  to  be  receivetl  there  in  l)ond,  duty  to  be  paid  only  if  the 
goods  were  sold  in  France.  If  they  were  sent  out  of  the  country  again  they 
went  out  free.  At  Paris,  on  the  banks  of  the  St.  Martin  Canal  the  Marais 
Warehouse  w'as  built,  where  copp)er,  coffee,  cocoa,  pepper,  lead,  precious 
woods,  sugar,  and  gums  were  stored.  The  idea  was  principally  to  make  Paris 
the  port  of  shipment  between  the  ocean  and  the  Rhine  countries. 

Such  a  scheme,  however,  cannot  be  carried  out  by  money  alone.  The 
enormous  sums  at  the  disposal  of  the  Parisian  trade  are  not  enough  in 
themselves  to  set  up  trade  currents.  Swift,  powerful  means  of  transporta¬ 
tion  are  necessary’  to  attract  trade  in  transit.  Merchandise  now  going  to  the 
Rhine  countries  has  at  its  disposal  means  of  transportation  with  which  the 
Seine  cannot  compete,  the  Scheldt  to  Antwerp,  the  Rhine  to  Mannheim, 
Strasbourg,  and  even  to  Basel.  In  order  to  become  an  imf)ortant  port  for 
transshipping  and  re-fon\’arding,  Paris  needs  to  become  a  deep-water  port, 
where  the  railroads  and  river  craft  can  be  brought  directly  in  contact  with 
ocean-going  ships.  It  should  l>ecome  the  terminal  for  the  one  kind  of 
shipment  and  the  starting  point  of  the  other. 

The  dream  of  a  port  of  Paris  with  an  anchorage  depth  of  6  or  7  meters 
seems  abandoned.  But  a  more  modest  scheme  for  a  depth  of  4.5  meters 
would  give  considerable  chance  for  hastening  this  desired  improvement  in 
commercial  relations.  Many  things  could  be  brought  to  Paris  directly, 
both  by  coasting  vessels  and  ocean-going  craft—  English  ccal.  American  grain, 
oil  from  the  United  States,  wexxi  and  paper  pulp  from  Scandinavia  and 
('anada.  The  ships  arriving  laden  at  Paris  would  take  on  a  return  freight 
of  chemical  products  from  the  east  and  of  iron  ores  from  the  Lorraine  basin. 
The  profitable  exchange  lietween  coal  and  iron  cargoes  that  has  made  for¬ 
tunes  for  shipping  in  other  parts  of  the  world,  on  the  Great  Lakes  in  the 
United  States,  on  the  German  and  Dutch  Rhine,  and  the  British  coast  for 
example,  would  be  made  possible  for  French  shipping.  Eastern  France 
would  have  a  new  outlet  to  the  sea  through  French  territory;  the  influence 
of  Paris  would  be  felt  throughout  Central  Europe,  and  France  would  be 
able  to  avail  herself  to  the  utmost  of  her  splendid  geographical  povsition 
which  makes  her  a  passageway  between  maritime  Europe  and  the  interior 
regions. 


ON  ESKIMO  STONE  ROWS  IN  GREENLAND 
FORMERLY  SUPPOSED  TO  BE  OF 
NORSE  ORIGIN 

By  Morten  P.  Porsii.d 

Director,  Danish  Arctic  Station,  Disko,  (ireenland 

111  the  following  article  will  l>e  described  certain  stone  rows  occurring  in 
( jrt'enland.  They  were  once  considered  to  be  remains  of  structures  built  by 
Norsemen  in  ancient  times,  but  they  are  without  doubt  of  Eskimo  origin. 
Inasmuch  as  one  kind  of  such  rows,  the  nangissats,  have  not  hitherto  lieen 
found  outside  of  Greenland,  it  appiears  W’orth  while  to  call  them  to  the 
attention  of  American  ethnologists  and  geographers.  The  other  kind, 
fences  used  in  deer  hunting,  are  probably  ver\-  common  in  Arctic  America 
but  are  extremely  rare  in  (Greenland. 


Nangissats 

Previous  Mention  in  Liter.\ture 

In  Kleinschmidt’s  dictionarv'  of  the  Greenland  dialect  of  the  Eskimo 
language  (1871)  we  find: 

ningivoq,  he  hops  (i.  e.  makes  a  single  leap  on  one  leg). 

ndngissarpoq,  he  is  hopping  (iteratively). 

ndngissat,  big  stones,  found  in  various  places  lying  on  level  ground  with  considerable 
intermediate  space.  They  are  ascribed  by  tradition  to  the  old  Icelanders,  who  are 
said  to  have  placed  them  for  leaping  on  them  on  one  leg  right  through  the  whole  row.* 

In  the  dictionary  of  O.  Fabricius  (1804)  we  find  only  the  word 
naingirsarpok,  “he  hops  on  one  leg.”  As  far  as  I  am  aware  the  word  nangissat 
is  mentioned  for  the  first  time  by  C.  L.  Giesecke  in  his  “Bericht  einer 
mineralogischen  Reise  in  Gronland  (1806-13).”  As  this  work  was  not 
published  till  1878  (2nd  edit.,  1910),  Giesecke’s  remarks  could  not  have  been 
known  to  Kleinschmidt,  who  lived  and  worked  in  Greenland  and  had  no 
access  to  libraries  or  archives.  The  passage  by  Giesecke  follows. 

Diese'Stelle,  von  den  Danen  Haluplads  oder  Hinkstelle  genannt,  hat  ihren  Gronlandischen 
Namen,  Naingirsaet,  von  einem  ehemals  sehr  gebrauchlichen  Nationalspiele  erhalten.  Die 
Spielenden  mussten  nemlich  in  gerader  Linie  nach  einem  Ziele,  welches  mit  einem  Steine 
bezeichnet  wurde,  auf  einem  Heine  hiipfen  oder  hinken.  Welcher  nun  am  besten  oder 
weitesten  hiipfen  oder  hinken  konnte,  gewann  den  Preis.  Man  sieht  noch  auf  dem  Plazze 
lange  Reihen  solcher  angelegten  Steine.  Sodann  versuchten  sie  ihre  Starke  im  Hackein 
(xler  Finger-  und  Armziehen,  auch  im  Ringen,  worauf  das  Schlagen  mit  der  Aachen  Hand 

■  Samuel  KleinM-hmidt;  Den  gronlandske  Ordbog.  Copenhagen,  1871,  p.  234.  .\U  Panish  quotations  in  this 
article  are  in  translation. 
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auf  die  aufgeblasenen  Wani^en  foigte.  Hierauf  wurde  Wettrennen  zu  Wasser  mit  Kajaks 
und  Umiaks  gehalten,  wobei  manches  der  letztgenannten  Fahrzeuge,  wenn  man  nach  dem 
Strande  zurannte,  in  Triimmer  gieng.  Der  Beschluss  wurde  gewbhnlich  mit  Balliarspiel  und 
St  reitgesingen  gemacht.  Noch  vor  10-15  Jahren  iibten  sie  sich  im  Nbrdlichen  (irunland 
in  dergleichen  Spielen,  welche  nun  nach  und  nach  aus  der  Mode  kommen,  und  dem  verder- 
blichen  Kartenspiele  Platz  machen.* 

The  place  mentionetl  by  Giesecke  is,  like  several  others,  still  called 
Nangissat  and  is  still  normally  inhabited.  It  is  situated  on  a  small  sandy 
neck  of  land  Iwhind  a  protruding  nx-ky  naze  on  the  northern  coast  of  the 
southern  branch  of  Disko  Fiord  on  Disko  Island.  The  place  was  also 
described  later  by  Steenstrup*  who  thus  expresses  his  opinion  on  the  origin 
of  the  nangissats: 

There  thus  exists  no  evidence  of  those  stone  rows  being  known  to  other  Eskimo  tribes  or 
to  the  ancient  Icelanders.  But  as  the  nangissats  do  occur  in  the  northern  parts  of  West 
Greenland,  where  the  ancient  Icelanders  never  settled,  and  as  there  is  no  reason  for  assuming 
that  they  have  been  constructed  during  their  transitory  summer  visits,  it  seems  most 
probable  that  the  nangissats  originate  from  a  specific  Greenlandic  game  now  forgotten.  It 
is  not  credible  that  this  game  was  in  use  up  to  Giesecke's  time,  as  it  then,  without  doubt, 
would  hav’e  been  mentioned  in  the  earlier  literature.* 

With  these  quotations  the  references  to  nangissats  seem  to  be  exhaustetl, 
with  the  exception  of  the  doubtful  cases  mentioned  l)elow. 

Description  of  Some  “Nangissats” 

The  nangissats  seen  by  the  author  of  this  article  are  all  situatetl  on 
somewhat  elevatetl,  nearly  level  grouml  in  the  neighborhood  of  settlements 
or  summer  camp  sites.  The  places  are  generally  quite  exposed  to  the 
prevailing  wind,  and  consequently  the  ground  is  bare  of  vegetation  in 
summer  and  of  snow  in  winter,  lieing  covered  with  coarse  sand  or  gravel 
(see  Figs,  i  and  2). 

Most  frequently  the  stones  are  placed  in  a  single  straight  line.  They  are 
usually  about  as  large  as  could  be  lifted  by  a  strong  man,  and  their  weight 
alone  is  sufficient  to  keep  them  in  place  when  hopped  on.  But  often  for 
lack  of  stones  of  suitable  size  smaller  ones  have  been  used.  Their  upper 
surfaces  are  comparativ'ely  smooth.  The  distance  fjetween  the  stones  does 
not  vary  much,  being  ordinarily  little  more  than  half  a  meter.  I  could 
easily  hop  from  one  stone  to  another,  but  I  always  found  it  wearisome  to  hop 
over  a  large  numlier.  I  have  counted  as  many  as  70  stones  in  a  single  row. 


'  C.  L.  Giesreke:  Brricht  einer  mineralosiachcn  Rpise  in  GrOnland  (1806-13),  Copenhagen.  1878.  2nd  and 
complete  edit,  in  MeddeUJser  om  Gr4nland,  Vol.  3$.  1910.  pp.  1-478;  reference  on  p.  460. 

'  K.  J.  V.  Steenstrup:  Beretning  om  en  UnderMtgelsesrejse  til  0en  Disko  i  Sommeren  l8y8,  Meddelelser  om 
Grtnlaml.  Vol.  24.  1901,  pp.  249-306.  Steenstnip  quotes  the  above  given  passage  by  Kleinschmidt,  briefly  refers 
to  Giesecke's  opinions,  and  remarks  that  neither  the  word  naugissal  nor  the  game  for  which  the  stone  rows  were 
intended  has  been  mentioned  by  Hans  Egede  or  his  sons,  nor  by  D.  Cram.  He  also  states  that  nothing  corre¬ 
sponding  from  East  Greenland  is  known  to  Mr.  G.  Holm  and  that  neither  Mr.  G.  Holm  nor  Mrs.  Signe  Rink 
knows  the  word  or  the  game  from  the  Eskimo  tales  familiar  to  them.  On  the  other  hand  the  nantissal  is  quite 
unknown  in  Iceland  either  from  present  day  evidence  or  from  the  ancient  literature. 

*  Ibid.,  p.  293. 
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Sometimes  the  conditions  of  the  ground  were  not  suitable  for  one  long  row, 
and  the  nangissats  have  then  l)een  laid  out  in  other  forms.  I  have  seen 
rows  forming  two  or  three  sides  of  a  rectangle.  In  one  case  (Nivaq  Bay)  the 
row  terminated  in  a  sickle-shajxxi  hcx)k.  Another  (which  1  hav'e  not  seen) 
is  re|X)rted  to  have  the  form  of  a  cross  (Fig.  4).  According  to  my  informants 
the  last-mentionetl  was  suhsecjuently  rebuilt  “lK*cause  it  was  too  difficult,” 
i.  e.  the  original  distances  l)etween  the  stones  were  t(K)  great.  At  Igdlutalik 
there  were  two  rather  short  nangissats  of  big  stones  for  “grown-ups,”  as  I 
iK'lieve,  and  a  third  one  of  smaller  stones  and  with  shorter  distances,  for 
children. 

I’sK  OF  thf:  “Naxgiss.\ts” 

Nowadays  the  game  of  hopping  on  stone  rows  is  never  played  either  by 
children  or  by  adults.  When  accompan>ing  travelers,  however,  our  Green¬ 
landers  will,  just  for  fun,  hop  over  some  of  the  stones,  so  as  to  demonstrate  a 
knowltxlge  of  their  meaning.  In  old  times,  however,  the  game  l)elonged  to 
the  rather  large  numl)er  of  s|K)rts  and  contests  engaged  in  either  as  a  pastime 
among  the  villagers,  or  as  challenges  to  strangers,  or  during  the  annual 
feasts  when  controversies  were  settled  by  juridical  drum  songs. 

I-<K'al  tradition  exactly  agrees  with  the  description  given  by  Giesecke  in  the 
alK)ve-quoted  passage,  although  the  game  was  not  played  at  all  in  his  day. 
My  informants  relate  that  the  player  alsr)  had  to  carr\’  a  weight  in  his  arms, 
such  as  a  bundle  of  sealskins,  the  dead  Ixxly  of  a  small  seal,  or  a  live  dog. 

Thf:  Distrirltion  of  “Na.noissats”  in  Wf:st  (iRef:nlam) 

Between  the  67th  and  the  72nd  parallels  of  West  (ireenland  nangissats 
are  cjuite  common.  Indeed,  I  am  inclined  to  Ijelieve  that  here  every  larger 
settlement  or  camp  site  from  ancient  times  may  have  had  its  own  nangissai. 
The  accompanying  map  shows  the  location  of  those  known  to  me  personally 
or  by  reliable  verbal  or  written  reports.  I  have  not  heard  of  the  existence  of 
nangissats  north  of  the  72nd  parallel,  and  from  two  places,  Ikerasaq 
(72®  13'  N.,  55®  7'  W.)  and  Sondre  Upernavik  (72®  9'  N.,  55®  53'  VV’.),  I  have 
had  direct  informatum  of  their  absence.  From  South  (ireenland,  south  of 
the  67th  parallel,  nangissats  have  never  l)een  reixirted  by  any  of  the  numerous 
Danish  traveling  scientists  or  resident  officials.  In  Unartoq  Fiord,  however, 
near  the  colony  of  Julianehaab,  Giesecke  has  seen  “ein  von  den  alten 
Normannern  aus  Steinen  in  die  Krde  eingelegtes  Kreuz.”‘  From  this  very 
brief  description  it  is  not  clear  w'hether  the  cross  lies  near  ancient  ruins  of 
Kskimo  or  of  Norse  origin,  or  whether  the  situation  of  the  stones,  their 
sizes,  and  the  distances  lietween  them  would  |x*rmit  the  use  of  the  cross  as  a 
nangissai  or  not.  But,  as  cruciform  nangissats  do  occur  elsewhere  I  prefer  to 
consider  the  above-men titmed  stone  cross  as  a  nangissat,  at  least  until 
further  investigation  proves  the  contraiA’. 


‘Gimrt'kr.  of.  cit.,  p.  210. 


Ftg.  3 


Fic.  2 — Another  view  of  the  Hantissai  sliown  in  Figure  i.  (Pliotograph  by  Morten  P.  Porsild.) 

Fig.  3 — Two  of  the  nantissals  on  the  islet  of  IgdluUlik  (lat.  69*  53'  N.;  long.  50*33'  W.).  The  one  is  of  big 
stones  for  use  by  adults,  the  other  of  smaller  stones  for  use  by  children.  Eskimo  graves  are  seen  at  the  end  of 
the  stone  rows.  In  the  background  is  i>art  of  .At&  basin  filled  with  calving  ice  from  the  Torssukfitak  ice  fiord. 
tPhotugraph  by  Morten  P.  Porsild.) 
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It  is  possible  that  a  more  careful  investigation  of  other  parts  of  Greenland 
would  reveal  a  wider  distribution  of  nariffissals.  If,  on  the  other  hand,  they 
should  prove  to  be  restrictetl  to  the  regions  alxmt  Disko  Bay  and  Northeast 
Bay,  this  fact  in  itself  is  sufficient  to  account  for  their  omission  by  the 
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Fig.  4 — Map  showiiiK  diatribution  of  nantissats  in  We«t  Greenland 
constructed  from  data  supplied  by  the  author.  The  locations  of  ail 
nantissats  known  to  the  author  are  here  shown  with  the  exception  of 
that  on  the  southern  coast  of  Sarqardlit  Island. 


earliest  UTiters — the  Kgetles,  father  and  son,  Cranz,  Dalager,  Glahn,  etc. — 
as  they  all  lived  in  South  Greenland,  and  their  knowledge  and  experience 
were  confined  to  that  part  of  the  country’. 

Kleinschmidt  too  lived  in  the  southern  part  of  Greenland.  If  he  had 
lived  al)out  Disko  Bay  or  gathered  his  information  from  people  there,  he 
surely'  would  nev'er  have  assumed  a  Norse  origin  for  the  nanaissats.  Their 
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occurrence  at  the  ancient  settlements  of  pure  Kskimo  origin  is  sufficiently 
decisive  even  if  one  might  f)e  inclined  to  discredit,  to  a  certain  degree,  the 
traditions  of  the  (ireenlanders.  Nevertheless  it  is  rather  remarkable  that 
the  game  of  nangissat  was  not  mentione<l  in  the  West  (ireenland  tales,  at 
least  as  far  as  we  knf)w  them  in  the  collections  edited  by  Rink.  Yet  ii;  this 
matter  further  information  may  l)e  expected  as  the  stock  of  West  Greenland 
tales  is  by  no  means  exhausted. 


Fic.  s — Part  of  thr  cruciform  nanzissal  at  Ikorfat.  on  the  northern  side  of  the 
Nugssuaq  peninsula.  (Photograph  by  Mr.  J.  P.  Ravn.) 


Ark  “NANtiissATs”  a  Provincialism  in  FIskimo  Culture? 

Nearly  ever>'  article  on  Eskimo  culture  ends  with  a  strong  emphasis  on 
its  remarkable  unity — on  the  similarity  of  language,  tales,  traditions, 
religion,  folklore,  as  well  as  of  tools  and  hunting  implements  and  methods 
among  a  widespread  people.  Numerous  features  at  first  believed  to  be 
invuliarities  or  provincialisms  confined  to  a  restricted  area  have  by  closer 
investigation  proved  to  have  a  far  wider  range.  This  may  prove  to  be  the 
case  in  the  present  matter.  If,  on  the  other  hand,  future  investigation  should 
fail  to  find  nangissats  outside  of  Greenland,  we  should  Ixj  forced  to  regard 
them  as  a  true  provincialism.  A  recognized  provincialism  in  the  culture  of 
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the  (ireenland  Eskimos  is  the  occurrence  of  the  so-called  feathered  harixx)n 
shaft,  the  ernangnaq,  together  with  the  common  form,  the  undq,  also  known 
elsewhere.  At  the  present  time  the  tw'o  forms  of  shafts  hav’e  by  intercourse 
l>ecome  scattered  all  over  the  coasts  of  Cireenland;  but  probably  they  were 
inventtxl  at  different  times  by  different  and  detached  bands  of  immigrants 
to  Greenland,  who  had  to  reconstruct  their  kayaks  and  implements  for  their 
use,  after  the  long  wanderings  through  icelx)und  regions  where  kayaks 
could  not  l)e  used*.  The  s|)ort  of  hopping  on  stone  rows  may  ix*rhaps  have 
originated  somewhere  near  Disko  Bay  and  spread  from  there  northward  and 
southward,  later  to  go  out  of  fashion. 

Saputit 

Previous  Records 

The  (ireenland  Eskimo  word  saputit  is  derived  from  the  verb  sapiv6, 
“he  confines  it,”  and  signifies  “means  for  confining,”  or,  generally,  “a  fence,” 
“a  hedge.”  Ordinarily  the  word  is  used  for  a  dam  or  a  fence  of  stones  across 
the  mouth  of  a  trout  ri\’er. 

However,  on  the  southern  coast  of  Nugssuaq  Peninsula,  near  the  settle¬ 
ment  of  Akunaq  (69®  52'  X.,  51®  30'  W.),  a  fence  is  found  of  an  extra¬ 
ordinary  size.  Therefore  the  word  saputit  has  come  to  signify  the  whole 
region  around  the  spot.  When,  in  1915,  the  Danish  historian  Dr.  Louis 
BoW  w'ent  to  Greenland  to  investigate  the  remains  of  early  Danish  coloniza¬ 
tion,  the  natives  guided  him  to  Saputit,  with  the  suggestion  that  the  stone 
fence  there  might  originally  have  been  a  sort  of  defensive  structure  erected 
in  ancient  times  when  hostilities  were  supposedly  carried  on  between  the 
Eskimos  and  Norsemen  or  Dutch  or  British  whalers.  Having  investigated 
the  fence.  Dr.  Bob^  called  my  attention  to  the  place,  which  was  previously 
unknown  to  me,  and  put  his  notes  and  sketches  in  my  hands.  On  my  return 
from  a  trip  to  the  vicinity  during  the  fall  of  1915,  I  paid  a  short  visit  to 
Saputit.  l^nfortunately  1  had  then  used  all  my  films  and  therefore  was  not 
able  to  take  a  photograph  of  the  fence. 

The  place  has  Ix'en  mentioned  in  literature  also  by  Giesecke:  “Wir 
sezzten  fiber  die  Bucht  Saputit,  so  genannt  von  den  kleinen  Steindammen, 
welche  man  hier  beym  Bergs trome  des  Lachsfanges  wegen  legt.”^  This 
remark  of  Gic*seckc  shows  that  he  knew  the  general  meaning  of  the  word,  but 
it  also  implies  that  he  did  not  land  there  or  see  the  fence  in  question  at  all,  as 
will  readily  appear  from  the  description  of  it  given  below. 

Description  of  the  Locality 

The  bay  at  Saputit  (Fig.  5)  is  not  shown  on  any  of  the  existing  maps.  It 
is  rather  spacious,  extending  from  the  coast  line  northward  and  continued 

*  M.  P.  Ponild:  Studin  on  the  Material  Culture  of  the  Eskimo  in  West  Greenland  C.Vrbejder  fra  den  Danske 
Arktiske  Station  p«a  Disko.  No.  7).  XeddWWrrrom  Cranfsiid,  Vol.  51,  igis,  pp.  Ilt-250;  reference  on  p.  111. 

’  Ciiesecke,  op.  cit..  p.  3S9- 
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inward  by  two  valleys,  divided  by  a  high  and  steep  hill,  Ingigsoq.  The 
eastern  side  of  the  bay  is  fonneti  by  a  somewhat  steep  nx-ky  hill  whose 
name,  Orpigarssuit,  Dr,  BoW*  made  note  of.  This  name,  meaning  “the 
remarkable  big  thickets,”  cannot  belong  to  the  cliff,  as  any  growth  of  willow 
thickets  is  impossible  there,  and  so  probably  refers  to  the  lowland  lying 
north  of  the  cliff.  The  western  side  is  a  low  foreland  covered  with  vegetation, 
about  one  kilometer  broad,  ending  abruptly  on  the  west  at  the  steep  side  of 
another  cliff.  For  this  cliff  Dr.  BoW  has  recorded  the  name  Palutugataq. 
In  this  form  the  word  has  no  meaning;  probably  it  is  derivetl  from  patdiugut, 
“the  handle  of  the  Kskimo’s  adze,”  or  from  the  verb  patdlungavoq,  “he  lies 
on  his  belly  with  raised  head.”  Without  doubt  the  name  refers  to  some 


Fig.  6 — Sketch  of  fence  for  caribou  hunting  at  Saputit  Bay.  (.After  a  drawing  by  the  author.  The  spelling 
of  place  names  follows  that  of  the  original  sketch.) 


contour  of  the  rocks.  .At  the  shore  of  that  foreland  is  a  small  rocky  head  pro¬ 
truding  into  the  bay,  calk'd  Niaqornarsuk.  Somewhat  inside  Niaqornarsuk 
the  fence  extends  in  a  nearly  straight  line  from  the  shore  across  the  foreland 
towards  the  foot  of  Palutugataq. 

Description  of  the  Fence 

The  fence  was  made  of  lx)th  large  and  small  stones.  Numerous  large 
rocks,  either  stationary-  or  too  large  to  carry,  are  built  into  the  fence,  slightly 
modifying  its  straightness.  .All  the  stones  are  of  a  rather  schistose  gneiss, 
mostly  flat  in  form.  .As  far  as  possible  they  are  set  on  edge;  and  it  is  very 
plain  that  the  builders  did  not  aim  to  construct  a  solid  fortification,  but  only 
something  that  should  ser\'e  as  a  place  of  concealment.  Sods  have  never 
lx?en  placed  between  the  stones,  and  consequently  numerous  interstices  are 
to  be  found.  Even  the  strongest  man  could  hardly  have  managed  by  himself 
to  carry  the  biggest  transported  stones;  they  must  have  l)een  rolled  into 
position.  A  few  meters  inside  the  fence  a  terminal  moraine  stretches  across 
the  foreland.  .At  some  earlier  time  the  finer  materials  of  the  moraine 
were  washed  out  by  the  sea,  the  stones  being  left.  The  fence  builders 
purposely  chose  the  border  of  that  stone  heap  as  the  place  for  their  work: 
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here  the  suitable  stones  in  the  immediate  vicinity  are  exhausted,  but  a  little 
farther  within  the  fence  there  is  still  a  wealth  of  loose  stones. 

In  the  main  the  fence  is  quite  undisturbed,  standing  as  it  was  at  the  time 
of  its  construction.  In  some  places,  however,  the  stones  were  rather  small, 
and  there  the  fence  has  partly  collapscni.  Its  average  height  is  one  meter, 
but  no  absolutely  uniform  height  was  intended.  The  fence  follows  the 
roughness  of  the  ground,  the  highest  point  of  it  lying  some  20  meters  al)ove 
high-water  mark.  At  present  the  shore  here,  as  elsewhere  in  West  Green¬ 
land,  is  rapidly  sinking. 

Along  the  fence,  or  sometimes  into  it,  numerous  sejuare  hiding  places  or 
sleeping  shelters  of  stones  raiseel  on  edge  have  lK*en  built.  In  addition  there 

also  occur  several  caches  of 
solidly  and  closely  laid  stones. 
In  the  fence  itself  there  are 
some  gaps  or  interstices  where 
no  stones  have  ever  lx.*en  set. 
Near  the  shore  are  numerous 
caches  on  l)oth  sides  of  the  fence, 
and  still  more  on  the  stony 
moraine.  Along  the  shore  out¬ 
ward  are  numerous  sleeping 
places  and  tent  rings;  also  an 
old  path  may  be  discerned,  and 
at  Niaqornarsuk  camp  sites  of 
modern  origin  are  to  l)e  seen. 
Details  of  the  fence,  which  runs 
from  a  point  alxmt  200  meters 
eastward  from  the  stt*ep  western  cliff  to  the  shore  line,  are  given  in  the 
accompanying  diagram. 

The  Purpose  of  the  Fence 

There  is  no  doubt,  the  size,  form,  and  environment  being  considered,  that 
the  fence  was  intended  for  caribou  hunting,  like  similar  fences  in  Greenland 
and  elsewhere.  The  carilx)u  were  driven  through  the  two  valleys  towards  the 
head  of  the  bay,  and  here  they  followed  the  foreland  on  the  western  side  to 
the  fence  Ix^hind  which  were  concealed  the  hunters  with  their  bows  and 
arrows.  In  spite  of  the  weakness  of  its  construction,  the  caribou  were  not  able 
to  leap  over  the  fence  but  were  forced  through  the  gaps  where  they  were  shot 
or  whence  they  took  to  the  water  where  their  lancing  from  kayaks  was  easy. 

At  the  ice  fiord  of  Jakobshavn,  which  lies  about  one  degree  of  latitude  to 
the  south,  traditions  exist  among  the  present  population  of  their  ancestors 
hunting  carilwu  in  the  environs  of  Saputit.  Before  the  Danish  colonization 
perhaps  the  largest  settlement  known  in  Greenland  was  at  Sermermiut  close 
to  the  ice  fiord. 


Kir..  7 — Thf  araward  end  of  the  fence  nhoai-n  in  Fig.  6. 
(Drawn  by  Miwi  IngeboTB  Hydahl  after  a  sketch  by  Dr. 
lx>uit  Bob^.) 
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Age  of  the  Fence 

Ordinarily  in  (ireenland  ever>'  expostxl  stone  surface  is  covered  with  a 
dense  growth  of  black  lichens.  Apparently  the  stones  of  the  fence  have 
l)een  placed  so  that  their  black  sides  faced  inland,  the  bare  ones  facing  the 
sea.  At  the  present  time  lichens  have  partly  crept  around  to  the  side 
originally  bare.  But  the  growth  of  the  black  lichen  crusts  is  extremely  slow 
in  .Arctic  regions.  An  example  will  letter  illustrate  this  fact  than  many 
words.  In  the  last  century’  Giesecke  wrote  his  initials  on  a  stone  on  a 
mountain  top  in  South  Greenland  simply  by  scratching  off  the  black  lichen 
growth  with  his  knife.  Some  seventy  years  later  K.  J.  V.  Steenstrup  found 
the  stone,  and  the  scratching  seeme<l  to  him  as  fresh  as  if  it  had  l)een  made 
but  a  few  days  l)efore!  From  the  appearance  of  the  lichen  growth  alone  on 
the  stones  at  Saputit  we  may  infer  a  high  age  for  the  structure — at  least 
several  hundred  years.  This  conclusion  is  borne  out  also  by  the  growth  of 
the  mosses  and  grass  at  the  foot  of  the  fence  stones,  especially  on  somewhat 
swampy  ground  where  the  snow  is  late  in  disap|H‘aring.  Here  the  lowest 
stones  were  overgrown,  often  to  their  very’  tops. 

The  fact  that  the  present  population  seems  to  have  quite  forgotten  the 
former  use  of  the  fence  also  proves  the  work  to  be  of  considerable  age.  The 
story  that  it  was  a  defensive  construction  against  Norsemen,  Dutch,  or 
other  invaders  is,  for  technical  reasons  alone,  quite  absurd.  Surely  this 
idea  must  have  originatetl  in  the  brain  of  some  tluropean  who  had  heard 
descriptions  of  the  fence  by  the  Fskimos  without  having  seen  it  with  his  own 
eyes,  .\fterwards  the  explanation  was  apparently  adopted  by  the  Eskimos 
themselves  with  their  customary  jxditeness.  In  a  quite  analogous  way’  the 
story’  of  the  existence  of  a  sound  across  (Greenland  in  the  latitude  of  the  ice 
fiord  of  Jakobshavn  was  originally  derived  from  misapprehensions  by  the 
ancient  writers,  told  by  the  first  settlers  to  the  natives,  and  politely’  adopted 
by’  them. 

R.xrity  of  Fences  for  Hunting  in  Greenl.\nd 

Whilst  hunting  fences  are  quite  common  in  the  caribou  districts  of  Arctic 
America,  their  occurrence  in  Greenland  seems  to  be  remarkably  rare.  From 
the  literature  of  the  subject  1  only  know’  of  the  follow’ing  cases. 

On  the  large  river  at  the  head  of  the  branch  of  Ilua  Fiord  known  as 
Kangikitsoq  (near  Cape  Farew’ell)  betw’een  four  small  hills  there  is  to  be 
found  a  large  arched  stone  fence;  and  in  the  vicinity  of  it  are  two  stjuare 
much  dilapidated  ruins.  They  w’ere  discovered  and  described  in  1778  by 
A.  Arctander  and  W’ere  supposed  by  him*  to  be  of  Norse  origin,  intendetl 
for  fencing  cattle  or  sheep,  although  the  square  house-like  ruins  W’ere  in  such 
a  state  that  nothing  certain  could  l)e  determined  alwut  them.  But  when 

■A.  .\rctandrr:  Udtkrivt  af  cn  Dagbog,  holdrn  i  Grenland  paa  en  Recognoaerrings  Reiie  i  J  ulianjchaaba 
District  i  .Aarene  1777-1779.  Published  by  H.  P.  von  Eggrrs  in  Samleren,  Vol.  6.  Copenhagen,  1793.  Arctander’s 
description  is  repeated  in  the  classical  handbook  of  Norse  remains  in  Greenland.  ‘Grpniands  historiske  Mindes- 
maerker,"  3  vols..  Copenhagen,  1838-45;  reference  in  V’ol.  3.  p.  800. 
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Ci.  K,  Holm  investigated  and  mapiK'd  the  country"  here,  in  1880,  his  accom¬ 
panying  Greenlanders  declared  to  him  that  the  fence  was  intende<l  for 
carilxm  hunting  and  the  ruins  were  those  of  Eskimo  houses.* ** 

Another  fence,  also  in  arched  form,  was  discovered  and  described  in  1834 
by  Jacob  Arpe.  A  part  of  his  diary  for  the  trading  post  of  Nanortalik  is  a 
description  of  a  trip  made  in  the  fiord  of  Tasermiut  in  South  Greenland  for 
to|X)graphic  and  antiquarian  rest*arches.  This  part  has  recently  been 
published  by  H.  Ostermann.  We  read  here: 

.At  the  head  of  the  bay  [Tasiusaq  on  the  eastern  coast  of  the  fiord]  rudfra  occur  a  little 
above  the  lake  on  a  low  hill,  but  they  are  very  inconsiderable  and  quite  collapsed,  so  that 
it  was  impossible  to  form  any  opinion  as  to  their  true  character;  they  were,  however,  of 
small  size  and  could  hardly  have  formed  more  than  two  houses.  In  this  locality,  near  the 
house  ruins,  was  further  observed  a  fence  of  rather  large  stones,  forming  a  semicircle  down  to 
the  shore,  about  50  paces  long.  The  proper  purpose  of  this  fence  was  not  clear  as  on  the 
middle  of  the  hill  it  touched  a  large  rock  and  did  not  seem  to  have  formed  any  inclosure. 
Small  stone  walls  were  also  seen  on  the  hill,  built  close  to  large  rocks,  thus  forming  square 
spaces  of  a  size  of  I  or  2  ells,  sometimes  with  the  one  side  left  open,  but  ver>'  insignificant 
and  only  one  stone  high  above  the  ground.'* 

Although  the  fence  here  is  rather  short,  there  can  hardly  be  any  doubt 
of  its  having  Iteen  intended  for  carilxm  hunting.  The  small  inclosures 
Ix'hind  the  large  rocks  are  hiding  places  or  caches. 

Finally,  we  have  a  case  from  East  Greenland,  namely  on  the  island  of 
Kulusuk  near  Cape  Dan,  in  Angmagssitlik  Fiord.  W.  Thalbitzer  gives  an 
illustration  of  it  and  t^xites: 

.At  the  one  end  of  a  fertile  plain,  which  reaches  down  to  a  large  inland  lake,  there  is  a 
narrow  strait  or  pass  between  hills,  w'here  we  find  the  remains  of  the  taalin,  a  wall  or  fence 
of  upraised  stones  connected  with  a  shooting  cover,  for  use  in  caribou  hunting.  The  word 
is  the  same  for  the  place  on  Kulusuk  and  is  found  as  a  place  name  at  several  localities  in 
West  Greenland  (here  called  talul),  where  similar  walls  occur.  In  the  middle  of  the  wall 
I  have  seen  there  is  an  opening  like  a  gate,  through  which  the  hunted  animals  have  l)een 
obliged  to  take  flight.  Before  the  end  of  the  wall  are  the  remains  of  a  rectangular  cover 
in  which  the  waiting  hunter  lay  concealed.  I  was  shown  how  the  animals  usually  came, 
from  the  high  slopes  in  the  east,  on  the  way  down  to  the  grassy  heath  and  the  inland 
lake.  .A  large  detached  rock  lies  out  on  the  heath  and  liehind  this  a  man  on  the  watch 
conceals  himself  and  signals  to  the  archer  in  the  shooting  cover,  when  he  sees  the  animals 
approaching." 

It  may  Ite  remarketl  that  the  word  talut  in  West  Greenland  really  signifies 
the  small  square  hiding  places  and  not  the  fences.  Hiding  and  sleeping 
places  without  fences  are  very'  abundant  on  all  present  and  former  carilxm 
hunting  grounds.  Of  fences  for  driving  the  carilxm  we  thus  know  only  four 
cases  altogether. 


*G.  F.  Holm:  Bnkrivelse  at  Ruinrr  i  Julianrhaabs  Distrikt,  MeddeUlser  om  Gr0nliiHd,  Vol.  6,  1883,  pp. 
S7-«4S:  reterencf  on  p.  137. 

**  H.  Oatrrmann:  Arlucologi«k-topoKrafi8k  Bmkrivelsr  a(  Tasermiut-Fjordrn  in  Sydgrtinland,  forfattet  af 
.\iisMtrnt  Jacob  Ar8r,  Gtofrajisk  Tidskrift,  Coprnhagrn,  Vol.  24.  1917.  PP.  7S-*o;  refertnee  on  p.  76. 

'<  William  Thalbitirr:  Thr  Ammanalik  Eskimo,  MeddritiseT  om  Granland,  \'ot.  39,  1914.  PP.  i-75S:  rrfrrencr 
on  p.  405. 
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St  ARPXROWS  FOR  DkER  HUNTING 

Hans  Kgetie  makes  mention  of  white  poles  with  pieces  of  scxl  placed  on 
their  tops  and  planted  in  rows  used  as  scarecrows  by  the  Eskimos  in  driving 
the  carilK)u  to  the  concealetl  hunters.'*  The  hunting  is  also  illustrated  in  the 
plate  accompanying  the  description.  In  the  northern  parts  of  the  country 
suitable  W(hx1  was  very  scarce,  and  therefore  cairns  were  used  for  that 
purpose.  According  to  verbal  information  given  to  me  by  Mr.  E.  Anliersen, 
chief  factor  of  the  colony  of  I'pernavik,  rows  of  cairns  with  hiding  places 
lx*hind  them  are  to  be  seen  on  the  plateau  lx?tween  the  heads  of  the  Umiarfik 
and  Amitsuarsuk  Fiords  (alxjut  72®  20'  N.),  Between  these  cairns  the 
intervals  were  from  20  <o  30  meters. 


“  Hans  Egedr;  Del  gamir  Ore 'lands  nye  Prriustration,  rtc.  Copenhagen,  1729  and  1741.  English  transl.. 
London,  1745  and  1818.  • 
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By  Willis  T.  Lkk 
United  States  Geological  Sur\'ey 

The  airplane  opens  a  new  world  to  the  geographer,  for  st)me  parts  of  the 
earth’s  surface  can  be  conveniently'  observed  and  adequately  illustrated  in 
no  other  way  than  from  the  air.  .Aerial  photography  is  therefore  a  new  and 
powerful  aid  in  the  study  of  physical  geography.*  It  is  well  known  that 
aerial  photography  was  used  in  many  ways  during  the  WorUl  War.  A  vast 
fund  of  information  accumulated  then  is  now  available  for  use  in  various 
w'ays.*  .Aerial  photography  is  obviously  of  particular  value  in  the  exploration 
and  representation  of  areas  that  are  inaccessible  or  accessible  only  with 
difficulty  by  ordinary  methods,  such  as  some  parts  of  the  Coastal  Plain  of 
Virginia,  Maryland,  and  Delaware. 

General  V’iew  of  the  Geck;raphy  of  the  Coastal  Plain 

For  the  purpose  of  testing  the  utility  of  the  airplane  for  observing  country 
of  this  character  a  flight  of  200  miles  or  more  was  made  over  parts  of  eastern 
Virginia.  From  Langley  Field  we  rose  to  an  altitude  of  3,000  feet,  then  flew 
southward  over  Hampton  Roads,  Norfolk,  and  the  Dismal  Swamp.  At 
l^ke  Drummond  we  turned  northwestward,  passing  over  Suffolk  to  James 
River,  which  we  followetl  upstream  to  its  great  meanders.  There  we  turned 
northeastward,  passing  over  West  Point  to  the  mouth  of  Rappahannock 
River,  and  then  followed  the  shore  of  Chesapeake  Bay  southward  to  I^ngley 
Field. 

The  general  impression  gained  from  this  flight  was  much  the  same  as  that 
gained  by  looking  down  on  a  map  spread  on  a  table.  There  was  no  difficulty 
in  ri*cognizing  the  objects  mappied,  such  as  villages,  streams,  and  roads. 
Even  details  like  the  color  of  the  soil  appeared  startlingly  clear,  and  it  was 
easy  to  distinguish  the  well-cultivated  from  the  weedy  fields.  Town  houses 
and  streets  appeared  as  if  laid  off  by  a  draftsman’s  rule.  The  great  compli- 

*Thi8  paper  is  published  by  permission  of  the  Director  of  the  United  States  Geolosical  Survey.  It  is  based 
on  observations  made  possible  by  the  co-operation  of  officials  of  the  air  services  of  the  War  and  Navy  depart¬ 
ments.  The  assistance  of  Captain  Walter  R.  Lawson,  operations  officer,  and  Captain  Fred  Place,  director  of  the 
School  of  Aerial  Photocraphy,  at  Langley  Field,  is  gratefully  acknowledged.  These  officers  placed  at  my  dis¬ 
posal  their  entire  collection  of  photographs,  from  which  many  arere  selected  for  illustration,  both  in  this  paper 
and  in  the  forthcoming  geographic  handbook  to  be  published  by  the  United  States  Geological  Survey.  Some  of 
the  photographs  used  here  were  made  by  Captain  Place  for  this  particular  purpose.  Captain  Lawson  also 
interested  himself  in  the  investigation  and  personally  piloted  me  in  flights  in  order  to  point  out  particularly 
good  examples 'of  submerged  land  forms  which  hr  had  observed.  Later,  officials  of  the  Navy  Air  Service  at 
Washington,  D.  C.,  extended  similar  privileges,  and  I  was  able  to  obtain  views  of  the  underwater  channels  and 
drowned  terraces  of  the  Potomac. 

‘  The  development  of  aerial  photography  has  been  admirably  summed  up  by  Herbert  E.  Ives:  Airplane 
Photography,  J.  B.  Lippincott  Co.,  Philadelphia,  ipso. 

*  Compare  E.  Lester  Jones:  The  .\eroplane  in  Surveying  and  Mapping,  Flying,  June,  1919,  PP  43^-441,  472. 
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rated  framework  of  steel  l)eams  at  the  Newport  News  shipyanls  l(K)ked  like 
filigree,  hut  the  thousands  of  men  at  work  could  not  lie  seen.  Many  tKean- 
going  vessels  lay  at  anchor  in  Hampton  Roads,  hut  from  our  lofty  point  of 
view  thev  seemed  to  1h*  as  small  as  rowlK)ats. 


Fig.  I — Vertical  view  of  Big  Bethel  Reservoir  near  Langley  Field,  Va..  showing  roads, 
bypaths,  and  buildings;  water  in  which  drowned  trees  are  still  standing;  cultivated  lands 
(the  light-colored  plats  having  parallel  ridges);  forests  and  brush-covered  lands.  (Photo¬ 
graph  by  U.  S.  .\rmy  .■Vir  Service.) 


The  smoke  from  Norfolk  obscured  our  vision  somewhat  while  we  were 
over  that  city,  hut  with  our  rate  of  too  miles  an  hour  we  soon  emerged  from 
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it  to  find  ourselves  over  Dismal  Swamp,  which  had  the  appearance  of  a  vast 
dark-colored  monotonous  plain.  Lake  Drummond,  the  central  body  of 
water  in  this  swamp,  had  the  general  aspect  of  a  great  hole  in  the  plain  rather 
than  that  of  a  body  of  water.  Although  the  water  of  the  lake  is  dark  brown, 
like  the  water  of  the  southern  swamps  generally,  the  lake  lx)ttom  was  dimly 
visible.  It  differed  but  little  in  color  from  the  surrounding  forest -covered 
land  except  that  it  was  mottled  with  light  areas  of  irregular  shape.  The 


Fig.  3 — Nrwport  Newt.  \'a.,  (bowing  city  blocks  and  ship>’ards  with  partly  completed  vessels  on  ways,  in 
dry  dock,  and  at  wbarf.  (Pbotograpb  by  U.  S.  Army  Air  Service.) 


general  apfjearance  of  the  lake  basin  reminded  me  of  the  photographs  of  lunar 
craters.  The  Nansemond  scarp  where  the  forested  swamp  gives  place  to  the 
tilleil  fields  of  the  higher  lands  to  the  west  was  clearly  recognizetl.  Still 
farther  west  the  country’  consists  chiefly  of  wooded  valleys,  “pocosons,”  and 
forested  plain  with  here  and  there  a  clearing.  Near  the  main  streams, 
however,  the  flat  lowlands  are  generally  cleared  and  cultivated. 

Results  of  Trial  Flight 

So  much  was  gained  from  this  trial  flight  and  so  vast  seemed  the  possi¬ 
bilities  of  obtaining,  by  means  of  the  airplane,  new  information  on  the 
physical  geography  of  the  low-lying  areas  of  the  Coastal  Plain  that  other 
flights  were  made,  some  for  observation  and  others  for  obtaining  photo¬ 
graphs.  Some  of  these  flights  were  made  over  land,  others  over  water,  and 
still  others  over  such  strange  middle  ground  between  land  and  w  ater  as  the 
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tidal  marshes,  mud  Hats  (see  Fig.  6),  and  drowned  lowlands.  Some  of  the 
more  significant  observations  relating  to  these  flights  and  to  the  uses  of 
aerial  photography  are  here  recorded.  They  may  1h*  grou|X‘d  under  the 
following  headings: 

1.  Observations  in  well-known  areas,  such  as  a  city,  in  which  there  are 
many  details  to  Ik?  shown. 

2.  Observations  in  areas  such  as  a  marsh,  in  which  many  of  the  details 
may  1m?  unimportant  and  are  usually  omitted  from  maps  and  descriptions, 
l)ecause  the  difficulty  of  obtaining  them  by  ordinary  methods  is  too  great  to 
warrant  the  necessiiry  exirenditure  of  time  and  money. 

3.  Observations  in  submerged  areas,  where  information  as  to  the  under¬ 
water  surface  has  Ix-en  obtained  heretofore  chiefly  by  soundings. 

Determination  of  Details  in  Well-Known  Areas 

It  is  not  the  function  of  this  paper  to  discuss  the  application  of  aerial 
photography  to  the  making  of  maps,  except  in  so  far  as  maps  are  incidental 
to  geographic  study.  But  the  interests  of  the  map  maker  and  the  student 
of  geography  are  so  nearly  identical  that  it  is  difficult  to  omit  all  references 
to  mapping.  In  fact,  the  country  as  seen  from  a  plane  high  in  the  air  has  a 
striking  resemblance  to  a  map.  For  this  reason  aerial  photographs  prop)erly 
taken  and  proix*rly  interpreted  make  excellent  maps.  But  just  as  the  reader 
of  a  map  must  know  the  meaning  of  the  syml)ols  used  on  the  map,  so  the 
user  of  aerial  photographs  must  learn  to  interpret  them.  For  example,  when 
a  photographic  print  is  so  oriented  that  shadows  point  toward  the  observer, 
hollows  and  hills,  buildings  and  trees  appear  natural.  If  the  print  is  reversed, 
hills  may  have  the  ap|x*arance  of  hollows.  By  practice  the  observer  s<K)n 
learns  distinctive  characteristics.  Forests  are  readily  distinguished  from 
brush  lands,  and  even  the  kinds  of  trees  may  lie  recognized  by  their  charac¬ 
teristics  of  growth.  Orchards  may  lie  recognized  by  the  even  spacing  of  the 
trees.  Paved  roads  may  lie  distinguished  from  secondary  roads  and  bx'ways. 
Bridges,  fords,  and  a  great  variety  of  small  objects  may  be  recognized  by 
some  distinctive  peculiarity. 

It  is  well  known  that  the  accurate  mapping  of  a  tract  which  contains 
many  details  that  are  to  be  shown  is  very  expensive.  The  cost  of  really 
accurate  representation  on  a  map  of  all  buildings,  streets,  and  alleys  of  a 
city,  such  as  Newport  News  (see  Fig.  2),  is  almost  prohibitive.  It  is  certain 
that  aerial  photographs  properly  oriented  by  means  of  points  in  the  photo¬ 
graphed  area  whose  locations  are  accurately  determined  by  the  ordinar>' 
methods  of  surveying  w'ould  supply  much  of  the  desired  information  at  less 
expense.  Experiments  are  now’  in  progress  to  determine  relative  costs,  as 
well  as  better  modes  of  procedure.  Aerial  photography  may  also  be  of  use 
in  keeping  maps  and  charts  up  to  date,  especially  in  areas  where  changes 
occur  frequently,  and  in  supplying  details  for  places  difficult  to  traverse. 


things  the  general  distribution  of  forests  with  somewhat  indefinite  outlines. 
This  is  pierhaps  all  that  is  warranted  for  rhost  areas,  but  there  are  places 
where  more  accurate  information  is  needed.  It  might  be  desirable  to 
know  whether  an  area  mapped  as  forest  is  covered  with  large  timber  or  with 
worthless  brush;  whether  the  forest  consists  of  evergreen  or  deciduous  trees; 
whether  the  cleared  land  is  cultivated,  pasture  land,  or  overgrown  with 
bushes;  whether  the  roads  are  well-kept  thoroughfares  or  unfrc^quented 
byi^ays.  It  is  important  to  aviators  that  maps  of  areas  that  lie  along 
airplane  routes  show  cleared  tracts  where  landings  can  be  made  in  safety. 
Investigations  were  carried  on  in  eastern  V'irginia  during  the  war  to  deter¬ 
mine  these  and  other  characteristics  of  the  country,  for  the  purpose  of  coast 


Fig.  s 

Fig.  4 — Vertical  view  iil  a  part  erf  Camp  Abraham  Eustis.  Va.  This  is  the  area  shown  in  Fig.  3,  with 
which  it  should  be  comiwred.  Note  the  differences  in  detail,  especially  as  regards  the  drainage. 
(Photograph  by  U.  S.  Army  Air  Service.) 

F'ig.  5 — A  part  of  Camp  Abraham  Eustis,  Va.,  showing  in  oblique  view  the  area  represented  by 
Fig.  3.  F'or  orientation  note  that  the  meandering  stream  shown  near  the  bottom  of  Fig.  3  appears 
here  in  the  right  hand  middle  ground.  To  correspond  with  F'igs.  3  and  4  this  one  should  be  viewed 
in  reverse  position.  ( Photograph  by  U.  S.  .Army  Air  Service.) 


1 


THE  (;E<KiRAPm(  AE  REVIEW 


3>^> 

defense.  Such  details  may  all  l)e  obtained  by  aerial  photography  with 
great  accuracy  and  relati\ely  small  exiHmse. 

To  illustrate  this  point  I  have  chosen  the  photograph  of  an  area  near 
Camp  .Abraham  Kustis  that  was  mapixxl  with  extreme  care.  This  area 
was  map|x*<l  on  a  scale  of  i :  io.(kx),  or  alM>ut  6  inches  to  the  mile,  and  the 
map  shows  details  with  unusual  fidelity.  The  area  shown  tin  the  part  of 
the  map  repr(Kluct*<l  as  Figure  3  was  photographed  Inith  vertically  and 
obliquely  from  the  air.  On  comparison  of  the  map  with  the  vertical  photo- 


Fk'..  (t — A  mud  flat  off  thr  eaittrrn  ahorr  of  Virginia,  showing  channels  in  an  area  submerged  at  high  tide 
and  exposed  at  low  tide.  (Photograph  by  U.  S.  Army  Air  Service.) 


graph  (Fig.  4)  it  is  obvious  that  in  spite  of  the  detailed  character  of  the  map 
the  phottigraph  shows  many  details  that  the  map  d(x*s  not  represent,  such 
as  the  small  streams  in  the  foreground.  Many  of  these  details  are  too 
trivial  to  be  worth  the  expense  of  mapping,  but  the  photograph  records 
them  at  no  extra  expense. 

Observations  on  Areas  Difficult  of  .Access 

Some  of  the  marshes  of  the  Coastal  Plain  consist  of  soft  muck  and  mud 
through  which  it  would  lie  foolish  to  attempt  to  make  one’s  way.  Others 
are  tx^ually  inhospitable  jungles  of  reedlike  grass  and  similar  rank  vegeta¬ 
tion.  It  is  not  strange  that  the  maps  of  these  marshes  do  not  show  great 
detail.  The  camera,  however,  is  not  concerned  with  the  difficulties  that 
the  surx’eyor  might  encounter.  It  represents  useful  and  useless  details  with 
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e(|ual  accuracy,  ll  is  somewhat  surprising  as  well  as  esjx'cially  interesting 
tt)  note  from  photographs  of  some  of  these  marshes  that  in  addition  to  the 
tidal  runs  t>r  so-called  thorofares  open  at  lM)th  ends,  they  have  iH*r- 
fectly  dtvelo{K‘d  stream  systems  showing  dendritic  arrangement  with 
comjdicated  interlacing  of  branches — beautifully  ixrfect  meandering  rivers 
in  miniature,  a  whole  system  devclojxHi  on  an  area  of  only  a  ft‘w  acres. 

Dktaii.s  ok  a  Marshy  .Area 

t'ai)tain  Place  photographed  some  of  these  marshes  during  a  flight,  but 
unfortunately  the  weather  conditions  preventeil  him  from  rising  more 


Kio.  7 — Aerial  view  of  a  i>art  of  Lee  Marsh  near  West  Point.  Va.,  showing  an  intricate  system  of  drainage  not 
indicated  on  existing  maps.  The  straight  lines  across  the  illustration  are  due  to  the  joining  of  photographic 
prints.  (Photograph  by  U.  S.  Army  .Air  Service.) 


than  2,(K)0  feet,  hence  the  photographs  include  only  small  pK)rtions  of  the 
marsh  lands.  Figure  7  represents  a  strip  of  land  aliout  three-quarters  of  a 
mile  long  in  the  extreme  southwestern  part  of  Lee  Marsh,  This  figure  may 
Ik‘  comparer!  with  the  topographic  map  of  the  same  area.  (See  Ignited  States 
Geological  SuiA’cy  map  of  New  Kent  quadrangle,  Virginia.)  The  rounder! 
enri  to  the  left  in  the  photr)graph  is  the  relatively  printed  projection  of  the 
marsh  toward  the  southwest.  The  larger  stream  in  the  upper  right  hanrl 
cr)rner  of  the  photr)graph  is  the  same  as  the  one  mapper!  as  a  winding 
thorofare  through  the  marsh.  The  complicaterl  system  of  drainage  shown 
in  the  Inxly  of  the  photr)graph  is  not  represented  on  the  map,  anti  this  helps 
to  establish  one  of  the  points  here  emphasized,  namely,  that  aerial  photog¬ 
raphy  supplies  at  no  extra  expense  geographic  details  which  do  not  warrant 
the  expenrliture  that  would  l)e  necessary'  to  map  them  by  ordinary  methorls. 
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Other  places  where  aerial  photography  is  useful  in  supplementing  maps 
and  charts  are  low-lying  coasts  that  are  likely  to  change  in  form  during  a 
storm  and  areas  near  the  mouth  of  a  stream  that  is  delivering  sediment. 

It  is  noticeable  that  in  some  places  shore  lines  differ  from  those  indicated 
on  maps  made  several  years  ago.  In  some  of  these  low-lying  areas  there  is 
a  wealth  of  detail  that  is  utterly  trivial  and  would  seem  superfluous  on  an 
ordinary-  map. 

Compare,  for  example,  the  photographic  reproduction  in  Figure  8  with 
the  United  States  Coast  and  Geodetic  Survey  chart  representing  the  same 
area.  The  photograph  covers  alxmt  a  linear  mile  of  the  south  bank  of 
Poquoson  River,  a  small  tributary-  of  Chesapeake  Bay  south  of  the  mouth  of 
York  River.  The  portion  to  the  right,  east  of  Bennett  Creek,  is  marsh 
land;  that  to  the  left  is  partly-  cultiv-ated  and  partly-  wooded.  In  the  marsh 
land  may  be  seen  dark-colored  areas  covered  with  vegetable  growth,  light- 
colored  wet  places,  many  minute  meandering  streams  bordered  by  mud 
flats  covered  with  water  at  times  of  high  tide,  and  several  unknown  objects. 
At  the  left  are  relatively-  dark-colored  areas  of  woodland  and  light-colored 
roads  leading  to  cultivated  fields  near  the  shore.  Houses  and  barns  appear 
as  minute  dots.  The  low  bluffs  along  streams  appear  as  sharp  lines  bordered 
by  a  narrow  l>elt  of  sand  or  mud  exposed  at  low  tide.  The  sandy-  lieach 
appears  white;  the  mud  darker. 

Observations  of  Subaqueous  Bars  and  Terr.\ces 

It  is  well  known  that  where  the  water  is  clear  objects  submerged  to  a 
considerable  depth  may-  be  seen  from  ix)ints  far  above  the  surface.  During 
the  war  submarines  were  detected  and  followed  by  observers  in  airplanes, 
and  sunken  vessels  have  been  located  by-  aerial  observation.  It  is  said  that 
objects  in  clear  water  at  depths  of  45  feet  have  been  successfully-  photo¬ 
graphed  and  that  with  the  proper  plates  and  ray  filters  the  presence  of 
objects  invisible  to  the  eye  is  revealed  by  the  camera.  It  is  possible  to  use 
this  method  of  observation  to  some  extent  in  detecting  and  mapping  sand 
bars,  shoals,  drowned  terraces,  and  channels. 

.Among  aerial  photographs  taken  near  Langley-  Field,  V’^a.,  several  prints 
were  found  on  which  a  dark  l)elt  appeared  near  the  middle  of  a  stream  and 
lighter-coloretl  lielts  l)etween  it  and  the  stream  banks.  On  comparing  the 
photographs  with  charts  of  the  areas  represented  it  was  found  that  the  dark 
l)elts  represent  deep  channels,  and  the  light  lateral  lx?lts  less  deeply-  sub¬ 
merged  shoals. 

The  practical  use  of  such  a  photograph  is  illustrated  in  Figure  8.  The 
inner  channel  of  Bennett  Creek,  ranging  in  depth  from  9  to  22  feet,  is  used 
as  a  passageway-  for  lx)ats.  In  the  photograph  this  channel  appears  dis¬ 
tinctly-  set  off  from  the  less  deeply  submerged  shelves  on  either  side.  The 
photograph  used  in  Figure  9  also  shows  the  navigable  inner  channel. 
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Some  of  the  photographs,  taken  along  the  banks  of  the  larger  streams, 
show  sand  bars  and  other  details  of  the  bottom  in  a  definite  zone,  l)eyond 
which  the  area  appears  characterless,  ('omparison  of  these  photographs 
with  the  ('oiist  Survey  charts  indicates  that  l)eyond  a  shallow  submerged 
shelf  there  is  a  relatively  sharp  descent  to  deeper  water.  This  is  illustrated 
in  Figure  8,  where  the  outer  edge  of  the  zone  of  sand  bars — the  light-colored 
portions  of  wavy  appearance  just  offshore — marks  the  outer  edge  of  a 
shelf  which  is  3  to  5  feet  lielow  water  level  at  low'  tide.  In  Bennett  Creek, 
toward  the  left,  this  sand  is  sharply  cut  by  the  inner  channel.  It  may  l>e 
noticed  that  this  central  |)ortion  appears  characterless,  doubtless  Ijecause 
under  the  conditions  prevailing  at  the  time  the  photograph  was  taken  the 
lens  was  not  able  to  penetrate  this  depth  of  water.  At  the  right,  how'ever, 
where  stmndings  indicate  a  depth  of  8  feet  of  water,  certain  differences  in 
color  suggest  unevenness  of  Ixittom. 

The  details  of  the  sand-bar  zone  are  worthy  of  special  note.  This  area  is 
at  the  mouth  of  Ptxjuoson  River,  where  the  currents  are  longshore.  These 
currents  carry  the  sand  and  heap  it  up  in  spits  and  h(X)ks,  which  point  up¬ 
stream.  The  ojjen  bay  is  tow'ard  the  right,  and  each  mass  of  sand  tends  to 
face  toward  the  left,  or  upstream,  producing  a  steplike  aspect. 

But  not  all  the  photographs  showing  coast  lines  reveal  these  subatjueous 
features.  Evidently  some  conditions  of  atmosphere  or  water  are  unfavora¬ 
ble  for  photographing  them.  Unfortunately  I  w'as  not  able  to  ascertain 
the  conditions  under  which  the  photographs  of  these  submarine  areas  were 
taken.  Many  of  those  examined  at  Langley  Field  resulted  from  random 
shots  made  by  students  during  practice  flights,  when  no  record  of  altitude 
or  conditions  of  light,  wind,*  or  time  of  day  w’as  obtained.  Furthermore, 
these  pictures  were  taken  for  the  purpose  of  photographing  subaerial  rather 
than  .submarine  objects. 

The  PHOTtXiRAFHING  OF  UNDERWATER  FEATURES 

.■\s  relatively  little  is  known  of  the  conditions  favorable  for  photographing 
underwater  objects,  a  record  of  certain  flights  on  which  such  photographs 
were  taken  may  be  useful  for  future  reference.  A  flight  for  observation  was 
made  with  Captain  Law'son  on  May  21,  1920,  between  2  p.  M.  and  3  P.  M. 
Over  Langley  field  w'e  circled  to  an  altitude  of  4,000  feet,  then  flew  in  a 
general  northerly  direction  across  the  mouth  of  York  River,  turned  east¬ 
ward  around  Mobjack  Bay  to  New  Point  Comfort,  and  returned  over  the 
water  to  the  coast  south  of  the  York.  Thence  we  followed  a  w'inding  course 
southward  over  to  the  mouth  of  Back  River  and  finally  returned  to  Langley 
Field.  The  wind  was  blowing  from  the  west  with  sufficient  force  to  produce 
numerous  whitecaps  on  the  bay.  The  sky  was  somewhat  ev'enly  but  thinly 
overcast,  so  that  the  light  was  fairly  strong,  but  no  direct  rays  from  the  sun 
penetrated  the  clouds. 
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Under  these  conditions  of  light,  altitude,  and  surface  of  water  the  follow¬ 
ing  observations  were  recorded.  Over  a  broad  zone  near  shore,  in  some 
places  a  mile  or  more  in  width,  submerged  objects  were  seen  almost  as 
plainly  as  objects  above  water.  The  white  sand  bars  were  particularly 
conspicuous.  In  several  places  three  to  seven  of  them  were  observed  in 
parallel  or  concentric  arrangement  like  giant  ripples.  Areas  of  dark  mud 
and  of  green  vegetation -covered  bottom  contrasted  sharply  with  the  sandy 


Fig.  9 — Vertical  view  of  Penniman  and  King's  Creek,  a  southern  tributary  of  York  River,  \’a..  showing 
navigable  inner  channel  at  the  edge  of  which  is  the  boat  landing,  marginal  shoals,  and  sandy  beach.  The 
straight  diagonal  lines  are  due  to  the  joining  of  photographic  prints.  (Photograph  by  U.  S.  .\rmy  Air  Service.) 

areas.  Some  of  the  dark  places  seemed  to  indicate  deep  water,  but  this 
apfiearance  may  have  l)een  deceptive.  The  roughness  of  the  water  surface, 
even  where  whitecaps  were  numerous,  did  not  interfere  seriously  with 
visibility. 

The  submerged  land  forms  appieared  especially  conspicuous  in  Back 
River,  one  of  the  so-called  rivers  tributary  to  Chesapeake  Bay  which  are 
in  fact  estuaries  where  the  waters  of  the  bay  occupy  drowned  valleys.  For 
3  miles  or  more  above  its  mouth  Back  River  is  more  than  a  mile  wide  and 
less  than  6  feet  deep,  except  near  the  middle,  where  a  relatively  narrow 
channel  ranges  in  depth  from  6  to  25  feet.  The  sinuous  course  of  this 
channel  is  plainly  discernible  from  the  air.  The  outer  edg6  df.the  slightly 
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submerged  shelf  appears  as  a  definite  line,  owing  to  change  in  slope  of 
lK)ttom.  The  lx)at  landing  at  Amory's  Wharf  is  built  where  the  bottom 
descends  steeply  from  the  submerged  shelf  to  the  deep  channel. 

In  many  places  on  this  and  other  estuaries  the  zone  in  which  the  details 
of  lK)ttom  were  clearly  visible  terminates  at  what  appeared  from  our  exalted 
point  of  observation  to  l)e  a  sharply  defined  and  gently  sinuous  line.  Most 
of  the  lK)at  landings  are  at  or  near  this  line,  and  several  beacons  were  seen 
near  it.  Comparison  with  the  Coast  Survey  charts  indicates  that  at  the 
outer  edge  of  this  zone  the  water  at  low  tide  is  alx)ut  5  feet  deep.  The  line 
seemed  to  indicate  the  presence  of  a  bench  with  steep  outer  slope,  rather 
than  a  uniform  slope  of  l)ottom. 

In  nearly  all  places  beyond  the  shallow  water  there  appeared  a  zone  of 
\ariable  width  which  was  of  a  dark  chocolate-brown  color,  darker  than 
that  near  shore,  but  few  details  of  the  bottom  could  l)e  distinguished. 
There  are  numerous  fish  traps  and  nets  in  this  zone,  many  more  than  w'ere 
observed  in  the  shallower  water.  At  the  mouth  of  York  River  and  at 
several  places  in  Mobjack  Bay  the  chocolate-colored  zone  terminated  at  a 
dim  but  plainly  discernible  line,  l)eyond  which  the  water  appeared  dark  and 
characterless.  Near  its  outer  edge  are  the  larger  lighthouses  such  as  the 
one  at  the  mouth  of  York  River  off  (kxlwin  Island  and  tho'se  off  Tow'  Steak 
Point  and  Wares  Neck  Point.  The  landing  at  Bay  Side  Wharf,  north  of 
.New  Point  Comfort,  is  also  near  the  outer  edge  of  this  zone.  Reference  to 
the  charts  indicates  that  the  water  at  this  landing  is  12  feet  or  more  in  depth 
and  that  the  lighthouses  are  at  the  outer  edge  of  a  shelf  where  the  water  is 
10  or  12  feet  deep.  Beyond  this  shelf  the  bottom  falls  away  sharply  to 
deep  water.  It  may  therefore  be  inferred  that  the  dark-colored  character¬ 
less  area  near  the  mouth  of  the  York  River  represents  the  deep  inner 
channel,  where  the  water  is  25  to  70  feet  deep.  It  may  further  be  inferred 
that  the  dim  line  between  the  ch(x:olate-colored  zone  and  the  dark  inner 
channel  denotes  the  relatively  sharp  descent  of  the  lx)ttom  at  the  edge  of 
a  submerged  shelf.  These  inferences,  however,  must  be  regarded  as  tenta¬ 
tive  and  should  Ik*  verified  byfurther  observations. 

In  studying  the  unden\’ater  features  as  showm  in  photographs  caution 
and  careful  checking  in  every  way  jxjssible  are  necessary.  Changes  in  hue 
in  the  photograph  might  be  due  to  sediment  in  suspension  rather  than  to 
differences  in  depth  of  water.  This  was  made  obvious  by  the  flights  over 
the  Potomac  River  referred  to  IkIow. 

Observations  on  the  Potomac  River 

A»  the  observations  near  Langley  Field  proved  that  shoals  and  channels 
can  Ik  photographed  from  the  air,  it  seemed  possible  that  drowned  terraces 
and  valleys  such  as  those  of  Potomac  River  might  Ik  successfully  shown  in 
this  way.  To  test  this  possibility  several  flights  were  made  from  Washing¬ 
ton,  I).  C.  Here  the  conditions  were  found  to  Ik  quite  different  from  those 


Fig.  10 — Potomac  Rivrr  and  thf  lower  end  of  Potomac  Park  at  Washington,  D.  C.,  showing  in  tlie 
foreground  the  deep  channel,  light  because  of  muddy  water;  the  submerged  shoal,  with  dark,  weedy  bottom 
showing  through  2  to  s  feet  of  clear  water;  and  a  narrow  channel  8  to  10  feet  deep  along  the  wall  of  tlie 
Park.  The  .\nacostia  River  and  Hydroplane  Station  appear  in  the  distance.  (Photograph  by  the  author.) 

Fig.  ]| — Underwater  channels  and  shoals  in  Potomac  River  and  Piscataway  Creek.  The  channels  appear 
light-colored  because  filled  with  muddy  water.  The  dark  shoals  show  through  the  clear  water  which  is  a  to  5 
feet*deep.  (Photograph  by  the  author.) 
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on  C'hesa{x*ake  Bay.  In  the  clear  water  of  the  liay  dark  color  indicates 
depth,  but  in  the  river  the  deep  water  of  the  main  channel  was  turbid  and 
appeared  light-colored  (P'ig.  lo),  while  the  shallow  water  on  the  broad 
drowned  terrace  was  clear  and  appeared  dark-colored  liecause  of  weeds 
growing  on  the  bottom.  The  inner  channel  of  each  tributary  stream  was 
also  seen  plainly  (Fig.  li).  Most  of  the  tributaries  entering  from  the  hills 
to  the  west  container!  light-colored  turbid  storm  water  which  followerl  the 
drowned  channel  through  the  clear  shallow  water  on  the  dark-colored  shelf 
to  the  main  channel  of  the  river.  On  the  opprisite  side,  where  the  tribu¬ 
taries  are  short  and  drain  low  land  few  of  them  contained  turbid  storm 
water.  The  deep  inner  channels  here  appeared  darker  than  the  drowned 
terrace  in  which  they  are  cut.  Kvery  channel  on  either  side  was  sufficiently 
clear  to  l)e  successfully  photographed.  A  channel  filled  with  clear  water 
appears  in  the  photographic  print  as  a  dark  Ixlt;  a  channel  filled  with 
opaque  muddy  water  appears  light -colored.  However,  this  light-colored 
portion  indicates  only  the  approximate  jx)sition  of  the  channel,  because  the 
muddy  water  gradually  mingles  with  the  quiet  shallow  water  on  the  shelf. 

.\kRI.\I.  PHOTCKiRAPHY  .\s  AX  .\ll)  TO  PHYS10('.R.\PHIC  1  .XTERPRETATIOX 

The  p)ossibility  of  recognizing  shoals  and  channels  from  a  photographic 
print  and  of  determining  in  some  measure  the  shape  of  submerged  land  forms 
optms  a  new  avenue  of  approach  to  the  study  of  submarine  geography. 
In  some  places,  especially  in  a  drowned  region,  aerial  photography  may  be 
used  with  success  in  working  out  the  physiographic  processes  that  have 
pnxlucetl  the  drowned  land  forms  and  thus  as.sist  in  solving  some  vexetl 
questions  in  earth  histor>-. 

There  is  also  a  practical  aspect  of  the  subject,  for  photographic  representa¬ 
tions  of  shoals  and  channels  can  be  used  in  making  navigation  charts  and 
in  keeping  up-to-date  charts  of  areas  that  undergo  changes.  With  a  photo¬ 
graph  such  as  that  of  King's  Creek  (Fig.  9),  a  boatman  should  have  no 
difficulty  in  avoiding  shallow  water.  Many  of  the  tributar\-  channels  of 
the  Potomac  and  other  rivers  of  the  Coastal  Plain  are  not  charted,  and 
some  have  changed  since  charts  of  them  were  made.  Small  craft  on  the 
Potomac  frequently  go  aground  where  the  water  was  supposed  to  be  deep 
enough  to  float  them.  .Aerial  photographs  showing  the  position  of  the 
channel  in  critical  places  might  be  of  use. 

So  far  as  I  have  lieen  able  to  ascertain  little  is  definitely  known  of  the 
conditions  most  favorable  for  obtaining  photographs  of  submarine  objects. 
It  is  annoyingly  obvious  to  the  aerial  observer  that  at  certain  times  he  can 
see  nothing  Ixneath  the  surface,  though  at  other  times  he  can  see  under¬ 
water  objects  with  great  distinctness.  In  trying  to  ascertain  the  most 
favorable  conditions  for  such  observations,  it  was  found  that  these  objects 
are  seen  plainly  when  the  sky  is  evenly  overcast  or  when  it  is  uniformly 
clear.  St^metimes  when  the  sky  is  only  partly  cloudy  the  surface  of  the 
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water  seems  to  act  as  a  mirror,  and  nothing  is  seen  l)ut  reflection  of  cloud 
and  sky.  Waves  seem  to  have  little  effect  on  the  visibility  of  objects  beneath 
them  except  to  diffuse  the  reflected  sunlight.  This  reflected  light  is  stronger 
than  that  coming  from  submerged  objects  and  destroys  the  effect  of  those 
objects  on  the  photographic  plate.  Hence  to  photograph  underwater 
features  successfully  a  time  should  l>e  chosen  when  direct  reflection  of 
light  from  the  sun  or  from  a  brightly  illuminated  cloud  will  not  enter  the 
lens. 

Both  experience  in  the  air  and  experiments  in  the  lalwratory  show  that 
the  l)est  results  are  likely  to  l)e  obtained  early  in  the  morning  or  late  in  the 
afternoon,  under  an  evenly  illuminated  sky.  But  experience  also  indicates 
that  there  are  unknown  factors  which  affect  the  results.  It  is  a  puzzling 
fact  that  the  photographs  taken  at  some  moments  when  the  eye  caught  the 
image  of  submerged  objects  show  only  the  surface  of  the  water. 

There  is  need  of  careful  research  to  determine  the  conditions  under  which 
the  lK*st  results  may’  l)e  obtained.  The  height  and  the  time  of  day  for 
exix)sure  with  a  certain  lens,  the  emulsion  and  kind  of  ray  filter  best  suited 
under  certain  conditions,  the  effect  of  refraction  of  light  as  it  enters  and 
emerges  from  the  water,  and  the  effect  of  polarization  are  subjects  de¬ 
manding  serious  consideration. 


A  METHOD  OF  AEROPHOTOGRAPHIC  MAPPING 


By  Frki)  H.  Moffit 
United  States  (>eological  Sur\'ey 

This  paiXT  is  not  intended  to  be  the  description  of  a  finished  piece  of 
work  but  rather  is  a  report  of  progress  in  the  development  of  a  method  of 
mapping  which  is  only  in  a  formative  stage.  It  will  not  do  therefore  to 
exjxt't  that  details  will  lx*  given  with  the  greatest  accuracy  and  that  all 
the  problems  connected  with  the  work  have  l)een  solvt*d,  although  the 
general  principles  on  which  the  methtnl  is  based  are  fully  established.  W’e 
Ixdieve  that  the  direction  for  progress  has  Ixxm  pointetl  out  but  that  many 
steps  remain  to  lx  taken. 

The  work  to  lx*  descrilx*d  is  the  outgrowth  of  experience  in  using  the 
panoramic  camera  for  tojiographic  mapping  in  Alaska  during  the  last  eight 
years.  The  panoramic  camera  was  first  used  in  the  Alaskan  work  of  the 
(ieological  Survey  by  C.  VV.  Wright  in  1904.  but  it  was  not  till  after  Wright 
had  left  the  Survey  and  the  work  he  Ixgan  was  taken  over  by  Mr.  J.  W. 
Bagley,  now  Major  Bagley,  that  the  panoramic  camera'lxcame  one  of  the 
instruments  regularly  used  for  topographic  mapping  in  Alaska.*  The 
opix)rtunity  to  take  up  and  carry  on  this  method  was  due  primarily  to  Mr. 

H.Br(x>ks.  now  Lieutenant  Colonel  Brooks,  Chief  of  the  Alaskan  Division. 

With  the  outbreak  of  the  war  in  Kurope  and  the  rapid  development  of  the 
airplane  for  military’  purposes  the  camera  immediately  took  an  important 
place  as  a  means  for  gathering  military  information,  including  the  making 
of  maps.  Major  Bagley  turnerl  his  attention  to  this  broader  field  for  the 
camera  and  asked  the  writer,  who  had  had  some  small  part  in  the  previous 
work,  to  assist  him.  As  progress  was  ma<ie  it  was  found  that  more  assistance 
was  needetl,  particularly  in  photography,  but  also  in  many  other  ways,  and 
Mr.  J.  B.  Mertie  was  invited  to  contribute  the  Ixnefit  of  his  experience. 

These  investigations,  which  at  first  were  carried  on  under  the  direction 
of  the  Council  of  National  Defense  and  Mr.  Brooks  of  the  Alaskan  Division 
of  the  (ieological  Survey,  were  later  taken  in  charge  by  the  Corp)s  of  Engi¬ 
neers  of  the  Army  and  Lieutenant  ('olonel  Marshall  of  the  Topographic 
Branch  of  the  Survey  where  they  have  remained  to  the  present  time. 
Money  for  the  first  experiments  was  furnished  by  the  Council  of  National 
Defense,  but  the  large  sum  needed  for  the  construction  of  airplane  cameras 
and  transforming  cameras  was  allotted  by  the  Engineer  Corps. 


*Thi*  paprr  (publi*hed  with  thr  permission  of  the  Director  of  the  United  States  Geological  Survey)  was  read 
at  the  meeting  of  the  .\ssociation  of  American  Geographers  at  Baltimore  in  December.  1918-  The  writer  takes 
this  opportunity  to  express  to  Lieutenant  Colonel  Marshall,  under  whose  immediate  direction  he  has  worked 
during  the  last  year,  his  appreciation  of  the  enthusiasm  and  generous  encouragement  given  Major  Bagley  and 
himself. 

•  J.  W.  Bagley:  The  Use  of  the  Panoramic  Camera  in  Topographic  Surveying.  V.  S.  G*ol.  Surrey  Bull. 
6st,  Washington.  D.  C..  1917. 
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Principle  and  Problems  of  Airplane  Mapping 

The  fundamental  principle  on  which  these  investigations  is  based  was 
first  expressed,  so  far  as  the  writer  knows,  by  Theodor  Scheimpflug,  an 
Austrian  army  engineer,  who  gave  many  years  of  his  life  to  the  study  of  the 
problem.  He,  however,  lived  liefore  the  days  of  the  airplane,  so  that  his 
meth(Kls  did  not  meet  with  the  full  success  they  deserved  and  he  dietl  with¬ 
out  seeing  any  extensive  application  of  them. 

If  a  camera  is  carried  above  a  horizontal  plain  and  an  exposure  is  made 
with  the  sensitive  plate  parallel  to  the  plain,  the  resulting  picture  is  a  map 
whose  scale  is  dependent  on  the  focal  length  of  the  taking  lens  and  the 
height  of  the  camera  above  the  plain.  We  apparently  have  at  hand,  then, 
a  simpler  way  for  making  maps  of  many  regions  than  the  way  ordinarily 
employed,  for  the  airplane  makes  it  possible  to  piass  back  and  forth  over 
a  chosen  area  at  will.  Yet  two  difficulties  are  met  when  airplane  photo¬ 
graphs  are  employed  in  making  maps.  First,  it  is  impracticable  if  not 
impossible  with  any  means  yet  devised  to  keep  the  camera  in  a  horizontal 
position;  second,  the  angle  of  view  of  the  fast  lenses  which  must  lx?  employed 
in  taking  photographs  from  airplanes  is  small,  so  that  the  area  covered  at 
each  exposure  is  also  small  and  a  great  number  of  pictures  must  l)e  taken 
in  constructing  the  map.  These,  then,  are  the  first  problems  that  must  be 
taken  up  if  an  accurate  map  is  to  be  made  at  less  exf)ense  than  by  the 
usual  surveying  methods. 

The  investigation  to  l)e  described  falls  naturally  into  two  divisions,  of 
w'hich  the  first  deals  with  the  airplane  camera,  that  is  with  photographing 
the  terrain.  To  this  Major  Bagley  gave  his  attention.  The  second  has  to 
do  with  correcting  the  inclinetl  airplane  pictures;  and  for  the  study  of  the 
principles  involved  and  the  design  of  the  transforming  camera  the  writer  is 
responsible.  The  questions  relating  to  photographic  methods  and  the 
construction  of  charts  and  computing  devices  for  use  with  the  transforming 
camera  fell  to  Mr.  Mertie. 


The  Airplane  Camera 

The  difficulty  of  obtaining  a  lens  which  shall  have  speed  and  at  the  same 
time  a  wide  angle  of  view  is  met  by  constructing  a  multiple  camera  with  its 
three  lenses  and  focal  planes  so  arranged  that  the  central  plane  shall  be  in 
a  horizontal  position  and  the  other  two  shall  be  inclined  at  a  fixed  angle  to 
it.  The  side  pictures,  because  of  their  inclination,  include  areas  outside  the 
field  of  the  central  picture  but  overlap  it  slightly  so  as  to  give  the  means 
for  joining  them.  A  photograph  of  such  a  camera  is  shown  in  P'igure  i. 

The  camera  is  about  25  inches  high,  22  inches  wide,  and  7  inches  thick 
from  front  to  back.  It  consists  of  two  parts,  which  may  be  separated  from 
each  other.  The  upper  part  is  the  magazine  which  carries  the  roll  film.  The 
low’er  part  is  really  three  distinct  camera  lx)xes,  each  fitted  with  its  own  lens 
and  shutter,  joined  together. 


THE  GEOCiRAPHICAL  REVIEW 


.V» 


The  two  side  focal  planes  of  the  camera  are  inclined  to  the  central  plane 
at  an  angle  of  35  degrees,  and  as  a  consequence  the  angle  Iwtween  the  axes 
of  the  two  side  lenses  and  the  central  lens  is  the  same.  Lenses  of  alxmt  7- 
inch  focal  length  are  used  on  the  two  side  lx)xes  and  one  of  about  6  inches 
on  the  central  Ikix.  The  automatic  shutters  (Fig.  2)  are  released  by  a 
s|>ecial  cable  release  which  acts  on  the  triggers  of  the  shutters  through  a 

synchronizing  device  shown  in  the 
photograph.  This  release  is  so  ad¬ 
justed  that  the  shutters  o{x*n  and 
close  at  exactly  the  same  instant. 
It  is  necessary  that  the  time  of 
exposure  shall  lx*  as  short  as 
pt)ssible  in  order  that  a  sharp 
image  may  lx*  obtained.  This 
necessity  is  the  result  of  several 
causes,  chief  of  which  are  the 
vibration  of  the  engine  and  the 
angular  movement  or  roll  of  the 
plane. 

When  a  film*  is  to  lx*  inserted  in 
the  camera  the  magazine  is  lifted  off 
the  lK)xes,  the  unexposeil  spool  is 
placed  in  position  in  its  supjxxts 
Fu..  I— Front  view  of  thr  airplane  camrra  shtiwitiK  near  the  Center  of  the  magazine, 

the  crank  for  winding  the  film  anti  the  index  of  tlie  film  •  ,  r  i  •  i  ■  i 

mea-mring  device.  and  the  free  end  IS  attached  to  the 

winding  spool  in  the  top  of  the 
magazine.  After  lieing  replaced  the 
magazine  is  made  fast  to  the  lower 
part  by  thumbscrews  which  bring 
the  two  sides  closely  together  and 
prevent  the  entrance  of  light. 

The  film  is  wound  off  by  hand  by 
the  crank  seen  in  the  illustration 

the  lenaet  and  the  i>’nchroniztng  advice.  (rig.  3)'  A  registering  de\  ice 

shows  the  length  of  film  turnwl  off 
when  the  crank  is  turned,  and  a  marking  device  makes  a  mark  on  the  film 
whenever  the  release  is  operated,  so  that  the  film  may  lx*  cut  without 
spoiling  a  negative.  The  film  is  5  inches  wide  and  has  a  maximum  length  of 
alx)ut  400  feet.  The  individual  negatives  are  5  inches  wide  and  6  inches  long. 

To  mount  the  camera  in  the  airplane  a  hole  is  cut  in  the  Ixittom  of  the 
fuselage  in  front  of  the  observer’s  seat,  and  a  cradle,  closed  below  by  a 
sliding  door  for  the  protection  of  the  lenses,  is  fastened  securely  to  the  floor. 
This  cradle  is  padde<l  with  felt  or  sponge  rubl^er,  and  the  camera  is  strapped 
securely  in  it.  Some  airplane  cameras  are  mountetl  on  gimbal  rings  whose 
movement  is  damped  by  a  dashpot  arrangement.  Such  a  mounting  has 


aerophot(k;raphic  mapping 


329 


l)et*n  constructed  for  this  camera  but  has  not  yet  been  tried  out.  It  is  not 
expected  that  this  mounting  will  keep  the  camera  in  its  proper  position, 
for  seemingly  no  device  dependent  on  gravity  alone  for  its  effect  has  Ireen 
able  to  do  this  fully.  Probably  it  can  do  no  more  than  reduce  the  errors 
of  deviation. 

Making  the  Kxposurks 

The  frequency  with  which  exposures  are  made  at  a  given  altitude  in 
getting  pictures  with  proper  overlap  depends  on  the  rate  of  movement  of 
the  plane  over  the  ground,  which  in  turn  is  dependent  (l)  on  the  airplane 
itself  and  (2)  on  the  movement  of 
the  surrounding  air;  for  the  sp>eed 
of  the  plane  referred  to  the  ground 
may  l)e  greatly  increased  or  re¬ 
tarded  as  the  plane  flies  with  or 
against  the  wind.  The  time  interval 
iK'tween  exf^osures  varies  roughly 
from  one-(|uarter  minute  to  one 
minute.  The  observer  making  the 
ex|)osures.  however,  does  not  rely 
on  a  time  interval  for  getting 
properly  spacer!  pictures  but  is 
chiefly  deixMident  on  a  large  nega¬ 
tive  lens  aliout  6  inches  srjuare 
which  is  set  in  the  lK)ttom  of  the 
fuselage  and  enables  him,  as  he 
views  objects  Ixlow  him,  to  judge 
Iwth  the  direction  and  the  rate  of 
movement  over  the  terrain. 

This  camera  still  lacks  one  essen¬ 
tial  feature  necessary  to  make  it  fill 
its  puriK)se  fully.  It  should  have  incorporated  in  it  a  device  for  recording  on 
the  film  at  the  time  of  exposure  the  amount  and  the  direction  of  the  tilt 
of  the  central  plate,  for,  as  has  Ixen  stated,  it  is  not  yet  possible  to  keep 
the  camera  in  a  horizontal  piosition.  Correction  of  this  fault  appears  to  be 
only  a  matter  of  adapting  to  the  camera  some  such  principle  as  that  of  the 
gyroscope  on  which  others  have  been  at  work  and  which  seems  now  to  lx 
brought  to  a  condition  for  practical  application  in  this  place.* 

The  Transforming  Camera 

Pictures  taken  with  the  airplane  camera  just  descril)ed  are  subject  to 
errors  arising  from  the  construction  of  the  camera  itself  and  from  the  tilt 
of  the  airplane,  for  it  is  only  when  the  plate  is  taken  in  a  horizontal  position 

•  Since  this  paper  was  written  Lieutenant  W’.  A.  Hyde,  of  the  Science  and  Research  Division  of  the  Air 
Service,  and  the  writer  have  constructed  a  pendulous  camera  whose  motions  are  damped  by  a  gyroscope  and 
have  obtained  encouraging  results.  This  investigation  is  still  in  progress. 


Fig.  j — The  top  of  the  airplane  camera  showing  a 
him  being  inserted  and  the  aluminum  plates  which  in¬ 
dicate  the  position  of  the  focal  planes. 
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that  the  resulting  picture  is  a  map.  These  errors  may  be  corrected  graphi¬ 
cally  by  prt)jecting  chosen  points  one  by  one  on  a  plane  representing  the 
plane  of  the  horizon,  but  the  process  is  long  and  tedious.  It  was  for  the 
purix)se  of  making  these  projections  photographically  that  the  transforming 
camera  was  designed. 

Principles  of  Construction 

Before  describing  the  working  of  the  transforming  camera  it  is  desirable 
to  state  two  principles  on  which  the  construction  of  the  instrument  is  based. 

Let  A  Pi  and  A  Pt  (Fig.  4)  be  two  planes  intersecting  in  the  line  A,  and  through  any 
point  O  pass  planes  CiO  and  CiO  parallel  to  planes  A  Pi  and  .1  Pt  respectively.  Project 
point  a  through  point  O  onto  the  plane  A  Pt  in  a'. 


Now  if  we  revolve  the  plane  A  Pt  about  line  A,  the  point  a’  is  revolved  to  a",  the  point 
t'l  to  C't,  and  O  to  C;  and  it  may  be  demonstrated  that  the  points  a.  O',  and  a"  lie  in  the 
same  straight  line,  that  is  O'  remains  the  center  of  projection  for  point  a  and  its  projection  o" 
on  the  revolved  plane  A  P't. 

This  principle  has  an  important  use  in  the  construction  of  the  trans¬ 
forming  camera.  The  second  principle  deals  with  lenses. 

I.et  O  (Fig.  5)  be  a  lens  of  focal  length  /,  whose  axis  is  perpendicular  to  the  plane  passing 
through  the  optical  center  of  the  lens  and  the  intersection  of  two  planes  A  Pi  and  A  Pt. 
Further  let  0  be  so  situated  that  it  lies  on  the  line  which  joins  a,  the  intersection  of  A  Pi  with 
a  plane  whose  distance  from  O  is  twice  the  focal  length,  to  b,  the  intersection  of  A  Pt  with  a 
plane  whose  distance  from  O  is  also  equal  to  twice  the  focal  distance. 

These  conditions  may  be  expressed  in  a  slightly  different  way,  thus:  Let  the  plane  of  the 
lens  O  pass  through  the  intersection  of  the  planes  A  Pi  and  A  Pt,  and  let  O  lie  in  the  inter¬ 
section  of  two  planes  CiO  and  CtO,  which  are  parallel  respectively  to  A  Pt  and  A  Pi  and  pass 
through  the  intersections  of  planes  A  Pi  and  A  Pt  with  the  focal  planes  of  the  camera. 

If  these  two  conditions  are  satisfied  it  may  be  proved  that  all  points  on  either  plane  A  Pi 
or  A  Pt  are  sharply  in  focus  on  the  other  plane. 

t  This  fact  is  the  second  principle  which  we  need  to  use.  Let  us  now'  see 
how'  these  principles  are  applied  to  the  correction  of  pictures  taken  in  an 
inclined  position.  • 

Let  Pt  (Fig. 6a)  be  a  negative  on  which  are  photographed  the  points  A,  B,  and  C.  Let 
/  be  the  focal  length  of  the  lens,  t  the  angle  of  inclination  of  the  plate,  and  D  the  height  of  the 
camera  above  the  ground.  The  points  a,  b,  and  c  are  images  of  A,  B,  and  C.  Now  the  size 
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of  the  image  a,  b,  c,  with  any  given  inclination  i,  depends  on  the  focal  length  of  the  iens  and 
the  height  of  the  camera  above  the  ground.  This  inclined  photograph  does  not  show  a,  b, 
and  c  in  their  true  relative  positions,  but  it  can  be  made  to  do  so  by  projecting  the  image  onto 
some  plane  (parallel  to  A  B,  such  as  Pi;  and  the  scale  of  the  resulting  image  depends  on  h,  the 
distance  of  the  plane  Pj  from  0.  In  order  to  show  how  this  projection  may  be  made  photo¬ 
graphically,  produce  the  planes  Pi  and  Pi  till  they  intersect  in  A  (Fig.  6  b),  and  draw  CiO 
and  CiO  through  O  parallel  to  A  Pi  and  A  Pi.  Also  replace  the  lens  of  the  taking  camera  by 
another  lens  whose  focal  length  is  fj,  the  length  of  the  perpendicular  let  fall  from  either 
C'l  or  Cl  to  A  O.  It  should  lie  noted  that  .4  O  is  the  plane  of  the  new  lens.  We  have  now 


fulfilled  the  conditions  that  must  be  fulfille<l  if  we  arc  to  obtain  sharp  images  of  the  points 
a,  b,  and  c  on  the  plane  P;  but  we  have  limited  ourselves  to  the  use  of  one  lens  in  making 
any  given  projection  and  shall  require  a  different  lens  for  every  different  angle  of  inclination. 
If,  however,  we  revolve  plane  Pi  about  the  axis  we  may  vary  the  distance  /i  and  thus, 
within  certain  limits,  adapt  our  figure  to  whatever  lens  we  find  it  convenient  to  use  in  the 
transforming  camera.  In  the  description  so  far  the  separation  of  the  principal  points  of  the 
lens  has  been  disregarderl.  This  was  done  to  simplify  the  description  and  is  entirely  proper, 
for  the  same  conclusions  would  have  been  reached  had  this  been  taken  into  consideration. 

Form  of  Camera 

The  simplest  form  of  transforming  camera  capable  of  transforming  photo¬ 
graphs  taken  at  different  angles  of  inclination  is  one  in  which  the  two  sides 
are  hinged  together  and  have  their  line  of  intersection  in  the  plane  of  the 
lens.  Such  a  camera  is  impracticable  if  the  angle  of  inclination  is  small  or 
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has  a  wide  range  of  values.  The  form  of  camera  we  have  l)een  using  is 
shown  in  Figure  7.  The  two  sides  instead  of  l)eing  hinged  together  are 
made  to  revolve  aljout  vertical  axes,  and  they  together  with  the  lens  are 
capable  of  movements  that  jx'rmit  all  the  conditions  indicated  in  the  previ¬ 
ous  diagram  to  l)e  satisfied.  The  vertical  axes  may  lx*  moved  to  and  from 
the  lens,  and  in  addition  one  axis  and  the  lens  may  be  moved  transversely. 
The  two  axes  are  so  connecte<l  with  the  frame  supix)rting  the  lens  that  they 
and  the  lens  are  always  in  line.  The  large  disks  supporting  the  negative  and 
the  sensitive  plate  may  be  moved  horizontally  in  their  own  planes. 


Fig.  t — The  tranrforming  camera.  The  sides  are  inclined  toward 
each  other  showing  the  revolving  disks  on  which  the  negative  and  the 
plate  holder  are  carried. 


The  transforming  camera  is  an  instrument  for  doing  accurate  work.  It 
is  necessary  that  the  films  or  plates  l>e  put  exactly  in  their  proper  positions 
and  that  the  settings  of  the  scales  lie  correct. 

In  setting  up  the  transforming  camera  it  is  assumed  that  the  focal  lengths 
of  all  lenses  employed,  lx)th  in  the  airplane  camera  and  in  the  transforming 
camera,  are  known  and  that  the  inclination  of  the  picture  to  the  horizon 
plane  is  known  or  can  l)e  found.  With  these  data  the  setting  of  the  instru¬ 
ment  can  be  made  after  certain  simple  trigonometric  calculations  are  com¬ 
pleted,  or  the  setting  may  lx*  taken  from  charts  constructed  for  the  purpiose. 
The  charts  are  graphical  representations  of  the  trigonometric  formulae 
and  simplify  greatly  the  work  of  making  transformations.  The  camera  is 
provided  with  scales  and  verniers  so  that  the  settings  may  be  made  with 
the  requiretl  accuracy.  It  is  not  necessary  to  give  here  the  formulae  for 
obtaining  the  settings,  but  it  should  lx?  said  that  it  is  nearly  always  best  to 
have  the  solutions  represented  graphically. 

Transformation  of  Photographs 

The  inclinetl  airplane  photograph  shows  distant  objects  on  a  smaller  scale 
than  the  near  objects,  so  that  the  problem  of  the  transformer  is  to  restore  a 
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uniform  scale  to  the  picture  by  enlarging  or  retlucing  some  part  of  it. 
Ordinarily  one  part  of  the  photograph  is  enlarged,  another  is  re<luced,  and 
the  two  jxirts  are  separated  by  a  line  where  no  change  has  taken  place.  Figure 
8  shows  one  of  the  side  pictures  before  and  after  its  transformation. 

The  procedure  followed  so  far  in  working  up  the  airplane  photographs  is 
first  to  transform  the  side  pictures  to  the  plane  of  the  central  picture  (Fig. 
q),  and  when  necessary  all  three  to  the  horizontal  plane,  and  then  by  an 
independent  operation  to  bring  all  the  pictures  to  the  required  scale,  which, 
as  a  rule,  is  much  smaller  than  the  approximately  1:10,000  scale  on  which 
the  original  pictures  were  taken.  After  l)eing  brought  to  the  chosen  scale 
the  pictures  are  cut  to  fit  and  joined  together  (Fig.  10).  A  certain  amount 
of  independent  horizontal  control  is  needed  in  this  method  of  mapping  as 
in  all  others,  particularly  if  an  extensive  area  is  to  be  mapped,  but  our 
experience  is  not  yet  wide  enough  to  show  just  how  much  of  such  control 
will  be  required.  It  will  of  course  depend  in  part  on  the  scale  of  the  map. 

Difficultiks  in  Af:rophotck.raphic  Mapping 

The  chief  sources  of  difficulty  that  arise  in  making  maps  from  airplane 
photographs  lie  (i)  in  the  lack  of  suitable  means  for  obtaining  the  data  for 
transforming  the  inclined  pictures  into  a  truly  horizontal  position  and  (2) 
in  the  errors  introduced  into  the  pictures  by  relief  of  the  terrain.  The  first 
of  these  has  already  l>een  spoken  of  in  describing  the  airplane  camera  and 
will  be  solved  by  installing  in  the  camera  the  means  for  recording  on  the 
film  at  the  time  of  exposure  the  direction  and  amount  of  inclination  of  the 
central  negative.  It  may  be  solved  in  another  way  if  sufficient  horizontal 
control  is  available,  for  three  or  more  points  on  the  photograph  may  be 
brought  into  coincidence  with  oorresp>onding  known  points  plotted  on  the 
ground  glass  of  the  transforming  camera,  or  rather  on  a  tracing  paper  which 
can  be  compared  directly  with  the  image  on  the  ground  glass,  and  this  of 
itself  brings  the  picture  into  the  horizontal  ix)sition. 

Error  Duf:  to  Relif:f  of  Tf:rrain 

The  second  source  of  difficulty,  or  that  arising  from  relief  of  the  terrain, 
iK-xomes  of  greater  and  greater  importance  as  the  relief  increases.  If  the 
scale  of  the  map  is  large  the  error  must  be  taken  into  consideration  even 
when  the  relief  is  small.  Apparently  the  errors  of  relief  cannot  be  cor¬ 
rected  directly  by  photographic  means,  and  for  the  proper  location  of 
individual  points  it  liecomes  necessary  to  determine  the  station  point,  or 
the  point  on  the  ground  directly  below  the  camera  at  the  moment  of  ex¬ 
posure,  and  to  find  the  position  of  the  desired  points  by  intersections  from 
two  photographs.  This  adds  an  extra  operation  to  the  work,  which  it  is 
desirable  to  avoid  where  possible.  Another  line  of  attack  on  the  errors 
brought  in  by  relief  is  through  the  properties  of  stereoscopic  vision.  This 
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involves  the  use  of  overlapping  pictures  and  some  instrument  such  as  the 
sterefK'omparator,  constructed  for  accurately  measuring  parallax,  which 
may  Ik?  employed  in  correcting  errors  of  relief  and,  if  the  necessary  data  are 
obtained,  affords  a  refined  method  of  drawing  the  contours  to  express  the 
relief.  This  important  part  of  the  work  is  a  feature  on  which  we  have  hardly 
touched  as  yet.  Fortunately  a  certain  amount  of  error  due  to  relief  comes 
within  the  error  allowable  for  the  scale  of  the  maps  usually  made  in  this 
country.  “Mosiiic”  is  a  term  commonly  employed  to  designate  most  of 
the  maps  made  from  airplane  photographs.  It  will  l)e  of  interest  to 
make  a  comparison  lK*tween  such  maps  and  mars  made  by  the  methcxl 
just  decrilnxl. 

.\DVAXTA(iES  OF  MULTIPLE  AND  TRANSFORMING  C.\MERAS 

The  advantages  of  the  method  under  consideration  may  Ik*  divided  into 
two  classes,  those  arising  from  the  use  of  the  multiple  camera  and  those  due 
to  the  use  of  the  transforming  camera.  It  will  l>e  well  to  state  again  that 
there  would  Ik  no  advantage  in  the  use  of  a  multiple  camera  if  it  were 
IH)ssible  to  get  well  corrected  fast  lenses  of  wide  angle.  The  chief  advantage 
of  the  multiple  camera  over  the  single-lens  camera  is  the  increased  field  of 
view  which  makes  it  pf)ssible  to  cover  a  given  area  with  fewer  flights  and 
therefore  in  shorter  time  and  at  less  exfKnse.  The  area  covered  by*  the 
three  pictures  of  the  three-lens  camera  at  a  given  elevation  is  about  four 
times  the  area  covered  by  the  central  picture  alone,  and  this  is  roughly  the 
ratio  that  holds  iKtween  the  three-lens  camera  and  most  of  the  single-lens 
cameras.  Further  the  three-lens  camera  reduces  the  probability  of  leaving 
parts  of  the  terrain  unphotographed  and  makes  easier  the  final  assembly* 
of  the  pictures.  A  uniform  overlap  in  the  series  of  pictures  made  during 
successive  parallel  flights  is  difficult  to  maintain,  so  that  frequently  it  is 
found  either  that  the  overlap  is  too  great  or  that  a  part  of  the  terrain  is 
unphotographed.  A  wide  field  of  view  in  the  airplane  camera  helps  to 
minimize  this  difficulty. 

The  advantage  due  to  the  use  of  the  transforming  camera  is  chiefly  that 
it  makes  possible  the  use  of  pictures  that  without  it  would  Ik  unusable  or 
greatly*  in  error  iKcause  the  subject  photographed  was  not  parallel  to  the 
plate  and  therefore  the  pictures  do  not  hav*e  a  uniform  scale;  but  no 
advantages  arising  from  it  are  such  that  they*  may  not  be  enjoyed  in  either 
method.  It  would  be  much  more  nearly  correct  to  say  that  until  the  means 
is  devised  for  keeping  the  camera  plate  in  a  horizontal  position  the  trans¬ 
forming  camera  is  essential  to  either  methtxl  if  accurate  work  is  to  Ik  done. 
So  far  as  the  writer’s  knowledge  goes  no  airplane  camera  has  yet  been  con¬ 
structed  whose  pictures  are  not  subject  in  some  degree  to  errors  arising  from 
the  tilt  of  the  plane.  In  practically  all  this,  error  may  be  and  often  is  much 
greater  than  any*  allowable  error. 


aeroph()T(k;raphic  mappinc. 
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The  Possibilities  of  Aerophotoo.raphic  Mapping 

The  advantages  that  will  arise  from  the  use  of  photographs  taken  from 
the  airplane  or  dirigible  airship  for  the  making  of  maps  can  hardly  lx*  over¬ 
estimated.  These  advantages  are  of  many  kinds  and  include  among  others 
greatly  increased  speed,  greater  accuracy  in  details,  reduction  in  cost,  and, 
for  special  purposes  such  as  the  use  of  aircraft  pilots,  the  possibility  of 
representing  on  the  map  the  actual  appearance  of  the  terrain  as  it  is  seen 


Fn;.  10 — A  serien  of  photographs  takrn  with  the  airplane  camera  after  they  have  heen  reduced  to  the  hori- 
tontal  plane  and  ioined  together. 


from  above.  Further  it  will  make  possible  the  mapping  of  areas  which  for 
the  lack  of  roads  and  other  means  of  transportation  or  for  other  reasons 
are  now  practically  inaccessible.  When  a  strip  of  country  from  three  to 
five  or  more  miles  wide  can  be  photographed  at  the  rate  of  seventy-five  or 
one  hundred  linear  miles  per  hour,  according  to  the  speed  of  the  airplane, 
it  is  not  difficult  to  see  that  the  length  of  time  per  square  mile  devoted  to 
actual  field  work  in  the  older,  established  methods  now  in  use  must  be  even 
hundreds  of  times  greater  than  in  the  new  methfxl. 

The  errors  that  arise  from  the  relief  of  the  terrain  have  been  referretl  to 
and  are  fully  appreciated,  and  for  that  reason  it  is  Ix'lievetl  that  the  first 
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application  of  the  methml  should  lie  in  areas  of  low  relief.  Many  thousands 
of  s(]uare  miles  of  such  land  are  still  unmapped  in  the  United  States,  includ¬ 
ing  most  of  the  .Atlantic  and  Gulf  Coastal  Plain  as  well  as  great  areas  in  the 
west.  The  C'oastal  Plain  in  particular  is  well  adapted  to  test  the  merits 
of  the  photographic  method  of  mapping,  for  it  is  a  region  of  low  relief, 
largely  unmapped,  and  in  many  parts  extremely  difficult  of  access.*  .Another 
field  of  application  in  which  it  is  l)elieved  that  the  photographic  method  will 
be  most  useful  is  in  the  revision  of  existing  maps,  as  in  the  addition  of 
features  like  new  roads  built  since  the  map  was  made  or  of  timliered  areas 
not  mappKxl  originally.  Only  those  who  have  had  experience  in  the  study 
of  airplane  photographs  can  realize  fully  the  wealth  of  material  they  con¬ 
tain  for  the  map  maker. 


*  Coni(>arc  tlir  preceding  article  by  W.  T.  Lee:  Airplanes  and  Geography,  pp.  310-325. 


A  NEW  SERIES  OF  SUNSHINE  MAPS  OF 
THE  UNITED  STATES* 


By  Robert  DeC.  Ward 

Mar\'ard  University 

Sunshine  charts  are  of  two  classes.  They  either  (i)  give  the  numlter 
of  hours  of  bright  sunshine,  as  determined  by  means  of  sunshine  recorders; 
or  (2)  they  show  the  duration  of  sunshine  in  percentages  of  the  possible 
duration.  These  percentages  may  l)e  obtained  from  the  cloudiness  esti¬ 
mated  by  eye  at  regular  hours,  or  by  comparing  the  total  numl)er  of  hours 
of  bright  sunshine,  as  indicated  by  sunshine  recorders,  with  the  total 
pr)ssible  number  of  hours  and  expressing  the  results  as  percentages.  When 
eye  observations  of  cloudiness  are  available,  but  sufficient  instrumental 
records  of  sunshine  are  lacking,  the  former  methotl  is  the  one  naturally 
adopted.  Sunshine  charts  of  both  kinds  have  l)een  published  for  the 
Imiterl  States.*  For  publication  in  the  forthcoming  section  on  “Climate” 
in  the  “Atlas  of  American  Agriculture,”  a  new  series  of  sunshine  maps  of 
the  United  States  has  recently  been  prepared  by  Mr.  Joseph  Burton  Kincer, 
of  the  V.  S.  Weather  Bureau.  In  view’  of  the  long  delay  in  the  issue  of 
the  “.Atlas,”  these  new  maps  have  Ijeen  given  advance  publication  in  the 
Monthly  Weather  Review} 

Each  of  the  methcxls  of  presenting  sunshine  data  has  its  advantages, 
and  Mr.  Kincer  makes  use  of  Iroth.  Charts  and  curves  show’  the  mean 
solar  time  of  sunrise  and  sunset  and  the  average  length  of  the  day  (sun¬ 
rise  to  sunset),  representing  the  possible  maximum  amount  of  sunshine 
for  different  seasons  of  the  year.  There  are  charts  indicating,  for  each 
month,  the  average  amount  of  sunshine  in  hours  p>er  day;  also  charts  and 
curves  showing  the  seasonal  and  annual  distribution  in  percentages  of 
the  possible  amount  and  the  percentage  of  days  clear,  partly  cloudy,  and 
cloudy.  The  diurnal  distribution  of  sunshine  is  presented  graphically’. 
.A  table  gives,  for  each  month  and  for  the  year,  the  average  percentages 
of  the  possible  amount  of  sunshine  for  all  stations  w’here  continuous  auto¬ 
matic  records  are  made.  This  includes  practically  all  regular  reporting 
stations.  The  basic  data  are  for  the  uniform  period  of  20  years,  1895  to 

*  This  is  the  sixth  in  a  series  of  articles  by  the  present  writer  on  the  climatoloKV  of  the  United  States.  The 
previous  articles  were:  Climatic  Subdivisions  of  the  United  States,  Bull.  Amtr.  Gtogr.  Soc.,  Vol.  47.  1915,  pp. 
672-680;  Rainfall  Types  of  the  United  States.  Ceofr.  Rrr.,  Vol.  4.  1917.  Pp.  131-144;  Rainy  Days  and  Rain 
I*robability  in  the  United  States,  Vol.  7.  1919.  PP.  44-48;  Frost  in  the  United  States.  Geotr.  Rev.,  Vol.  7.  1919. 
pp.  330-344;  Cloudiness  in  the  United  States.  Geogr.  Rev.,  V'ol.  9.  1920,  pp.  347-3Sb;  New  Monthly  and  Season¬ 
al  Rainfall  Maps  of  the  United  States,  Geogr.  Rev.,  Vol.  10,  pp.  173-181. 

>  See  R.  DeC.  Ward:  Bibliographic  Note  on  Sunshine  in  the  United  States,  Monthly  IVeather  Rev.,  Vol. 
47.  Nov.,  1919.  pp.  704-79S. 

'  J.  B.  Kincer;  Sunshine  in  the  United  States,  Monthly  H'eather  Rev.,  Vol.  48.  Jan.,  1920.  pp.  12-17. 
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1914.  The  percentages  of  the  ix>ssil)Ie  amounts  are  for  the  eight-year 
IK*rio(l  1905-1912.  Mr.  Kincer's  charts  and  text,  inasmuch  as  they  are 
based  on  data  covering  the  same  period  of  time,  will  doubtless  for  many 
years  remain  the  standard  discussion  of  the  sunshine  of  the  I'nitetl  States. 

The  map  l)elow  (Fig.  l),  retlrawn,  with  the  addition  of  shading,  from 
Chart  1  of  Mr.  Kincer’s  paper,  shows  the  distribution  of  sunshine  for 
the  year,  expressed  in  percentages  of  the  possible  amount.  The  latter 
is  essentially  the  same  for  all  parts  of  the  country,  the  average  possible 


Fiti.  I — Map  of  the  United  States  showing  mean  annual  sunshine  expressed  in  percentages  of  the  [lossible 
amount.  Siale  1:45.000.000  (after  J.  B.  Kincer). 


yearly  amount  at  latitude  25“  N.  being  4,437.2  hours  and  at  latitude 
49“  N.  4,472.6  for  a  365-tlay  year.  The  maximum  percentage  of  sunshine 
(over  85  per  cent)  is  in  the  extreme  southwestern  interior.  The  minimum 
(under  40  per  cent)  is  along  the  northern  Pacific  coast.  The  Lake  region, 
the  northern  and  central  portions  of  the  .■\ppalachian  area,  and  the  north¬ 
east,  have  slightly  higher  percentages  (45  to  50  p)er  cent).  Elsewhere 
east  of  the  Mississippi  River  and  over  the  northern  tier  of  states  from 
the  Upper  Great  I^ikes  westward  to  the  Rockies,  the  percentages  range 
from  50  to  60.  They  are  somewhat  higher  in  the  southeast.  esi)ecially 
in  the  Florida  peninsula.  Between  the  Mississippi  River  and  the  Rfxrky 
Mountains  the^ annual  p)ercentage  is  generally  between  60  and  70,  and  the 
siime  values  hold  for  the  central  Rocky  Mountain  region  and  northern 
Plateau  states.  There  is  thus  seen  to  be  a  decrease  in  the  amount  of  sun¬ 
shine  from  the  southwestern  interior  to  the  northwest,  north,  and  north- 
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east  and,  to  a  less  dejjree,  to  the  east.  For  the  Fniteil  States  as  a  >^hole 
the  average  annual  amount  of  sunshine  is  alxmt  60  per  cent  of  the  possible 
amount. 

The  sunshine  conditions  for  the  four  seasons,  given  in  jiercentages  of 
the  ix)ssil)le,  show,  for  the  country  as  a  whole,  48  ix*r  cent  in  winter,  fx) 
per  cent  in  spring,  68  per  cent  in  summer,  and  60  jxr  cent  in  autumn. 
The  maximum  seasonal  amount  of  sunshine  is  95  per  cent — in  the  valley 
of  California  in  summer.  The  minimum  amount  is  under  30  jxr  cent — 
over  the  northwest  in  winter.  The  annual  variation  is  greatest  in  the 
northwest  and  over  the  (»reat  Lakes.  Both  of  these  regions  have  marked 
seasonal  variations  in  cyclonic  activity,  and  both  have  marked  effects  of 
water  areas  u{>on  the  moisture-content  of  the  prevailing  winds.  The 
charts  showing  the  average  numlxr  of  hours  of  bright  sunshine  daily,  by 
months,  indicate  quite  emphatically  the  general  northward  migration  of 
summer  conditions,  with  more  sunshine  as  the  season  advances  from  the 
colder  to  the  warmer  months.  The  summer  months  are  the  sunniest  in 
most  sections,  while  spring  and  autumn  have  the  most  sunshine  over 
certain  smaller  areas.  July  is  the  time  of  maximum  sunshine  over  about 
one-half  of  the  country.  The  increase  in  the  amount  of  sunshine  from 
winter  to  summer  is  very  marked  over  the  northern  jxxtion  of  the  Cnitt*d 
States. 

The  annual  percentages  of  clear,  partly  cloutly,  and  cloudy  days  have 
alst)  Ix'en  charted.  The  percentage  of  clear  days  ranges  from  about  20- 
25  per  cent  on  the  northern  Pacific  coast  and  over  the  Lake  region  to  over 
()o  ix'r  cent  in  the  extreme  southwestern  interior — in  southeastern  Cali¬ 
fornia  and  southwestern  .Arizona.  On  the  other  hand,  the  percentage  of 
cloudy  days  is  at  a  minimum  (5  per  cent)  in  the  last-named  district  and 
at  a  maximum  (over  40  [X‘r  cent)  in  the  other  two  areas.  For  the  country 
as  a  whole  there  is  less  sunshine  in  the  early  morning  hours;  there  is  a 
secondary  minimum  in  the  late  afternoon,  and  a  maximum  near  noon. 
This  general  rule  and  the  departures  from  it  may  be  explainwl  by  the 
conditions  of  hxal  cloud  or  fog  formation. 

Many  interesting  comparisons  suggest  themselves  as  regards  sunshine 
Ixtween  Europe  and  the  United  States.  The  contrast  Ixtween  western 
Europe  and  eastern  North  .America  was  clearly  emphasized  by  Wcxikof 
a  number  of  years  ago.®  He  pointed  out  that  the  .American  coast  has 
great  advantages  in  resjxct  to  sunshine,  especially  if  stations  having  similar 
temp>eratures  and  not  stations  in  the  same  latitudes  are  considered.  “Not 
only  is  the  duration  of  sunshine  longer  (on  the  .American  coast)  but  the 
air  is  clearer,  especially  in  the  colder  months.  This  contrast  is  very  strik¬ 
ingly  emphasized  on  the  voyage  from  England  to  the  United  States.” 


•  A.  Woeikof:  Die  Klimate  der  Erde.  Jena,  1887,  Part  II.  p.  4$. 
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Swamp  I^nds  of  Georgia.  In  1911  the  Cieological  Survey  of  (ieorgia,  in  co-operation 
with  the  Office  of  Experiment  Stations  of  the  United  States  I^epartnient  of  Agriculture, 
publishe<l  Bulletin  25,  “A  Preliminarv-  Report  on  Drainage  Reclamation  in  (jeorgia."  This 
included  an  introductory  chapter  and  a  description  of  Okefinokee  Swamp  by  S.  \V.  McCallie, 
the  state  geologist,  desv'riptions  of  a  few  particular  counties  and  localities  by  the  representa¬ 
tives  of  tlw  government,  and  a  proivosed  drainage  law.  The  investigations  have  been  con- 


Fig.  I — Map  showing  thr  geographical  divisions  of  Georgia.  Descrip¬ 
tions  of  most  of  the  divisions  can  be  found  in  Annals  S'ev  York  Acad,  of 
Sci.,  Vol.  17,  Part  I,  iqo6,  and  in  Gfol.  6'KiTey  of  CeorgM,  Bull.  26,  1912. 

The  map  is  simplified  from  one  used  in  School  Sci.  and  .Math.,  (Vol.  18, 

I9i8.  p.  704)  and  in  Wig*  School  Qnarlerly  (\o\.  7.  «9I9.  p.  »55). 

tinned  in  Bulletin  32  of  the  same  series,  published  early  in  1918,  entitled  “Agricultural 
Drainage  in  (ieorgia,”  by  Hlarrv).  H.  Barrows  and  J.  V.  Phillips  of  the  U.  S.  Department  of 
Agriculture  and  J.  E.  Brantly,  assistant  state  geologist.  It  contains  some  interesting  data 
about  the  area  of  swamps  and  other  wet  lands  in  the  state,  together  with  a  discussion  of 
methods  recommended  for  reducing  that  area. 

In  this  bulletin  the  physiography  of  the  state  is  briefly  described,  with  a  map  showing 
seven  divisions,  four  above  the  fall  line  and  only  three  in  the  coastal  plain.  The  treatment  of 
the  coastal  plain  is  decidedly  inferior  to  that  of  Otto  V’eatch,  who  mapped  six  divisions  of 
it  a  few  years  earlier  in  Bulletin  26  of  the  same  series  (reviewed  in  BuU.  Amrr.  Geogr.  Soc., 
Vol.  46,  1914,  pp.  920-923.)  A  few  pages  are  devoted  to  climate,  with  special  reference  to 
exceptionally  heavy  rains  that  should  Ik  provided  for  in  drainage  projects,  but  little  atten- 
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tiun  is  iKtid  to  the  marked  differences  in  seasonal  distribution  of  precipitation  in  different 
|)arts  of  the  state. 

Generally  speaking,  the  amount  of  swamp  land  in  Georgia  increases  from  north  to 
south,  not  only  beiause  the  northern  part  is  mountainous  and  maturely  dissected  and  the 
southern  comparatively  low  and  flat,  but  also  because  near  the  coast  most  of  the  rain  comes 
in  the  warmer  months,  thus  tending  to  counterbalance  the  evatxjration  to  a  considerable 
extent  and  keep  the  water  level  uniform.  In  the  three  mountainous  divisions  there  is 
practically  no  swamp,  but  in  the  Piedmont  region  there  is  a  jieculiar  drainage  problem 
which  is  largely  a  result  of  civilization.  There  are  no  natural  ponds  and  few  real  swamijs 
in  that  region,  but  in  the  many  decades  that  the  land  has  l)een  cultivated  a  great  deal  of 
sand  and  silt  has  l)een  washed  from  the  hilly  fields  into  the  stream  channels,  partly 
obstructing  some  of  the  smaller  ones  and  causing  them  to  lie  flooded  when  heaxA'  rains  run 
off  the  denuderl  surfaces,  with  consequent  damage  to  crops  in  the  Ixjttom  lands.  By 
det*|x*ning  and  straightening  the  channels  the  floo<l  waters  are  carric<l  off  more  quickly,  and 
this  has  Ix'en  done  in  the  last  few  years  in  several  Piedmont  counties. 

In  the  coastal  plain,  and  especially  in  the  lower  and  flatter  portions  thereof,  conditions 
are  quite  different.  On  account  of  the  sandy  soil  and  gentle  slopes  and  small  area  cultivated 
there  is  ver>’  little  soil  wash,  but  several  kinds  of  natural  swamps  are  common.  Nearly 
ever>’  stream  is  borderetl  by  swamp,  and  in  flat  interstream  areas  there  are  numerous 
shallow  depressions,  usually  occupied  by  cypress  pmnd  or  “bay”  vegetation.  Some  of  the 
swamps  and  ponds  have  moderately  fertile  clayey  soil  and  have  been  drained  for  agri¬ 
cultural  purposes,  while  others  are  so  sandy  that  it  would  hardly  be  worth  while  to  drain 
them.  Near  the  coast  the  salt  and  brackish  marshes  at  sea  level  present  still  other  problems, 
which  are  common  to  almost  the  entire  .Atlantic  coast  of  the  United  States. 


Estimated  Percentages  of  Swamp  Land  in  Georgia,  by  Regions 


Regions 

From  Soil 

SlRVEYS 

From  Bulletin  32 

.Averages 

E.xtremf.s 

Cumlierland  Plateau  . 

0 

4 

4 

Api>alachian  Valiev  . 

0 

5 

1-14 

Blue  Ridge . 

0 

2 

0-3 

Piedmont  region . 

.S 

6 

1-14 

Fall-line  sand  hills . 

6 

8 

7-10 

Blue  marl  region . 

3 

8 

>-13 

Southern  red  hills . 

7 

It 

4-20 

Lime-sink  region . 

7 

17 

8-31 

\\  ire-grass  count  rv . 

7 

2.’' 

4-37 

Hammock  lielt  . 

1 1 

32 

16-60 

Flat  pine  lands . 

10 

66 

.“iX-hO 

Coast  stri() . 

34 

66 

60-70 

Highland  average . 

4 

5 

Coastal  plain  average  . 

9 

28 

State  average . 

7 

21 

.Alxiut  half  of  Bulletin  32  is  a  tabulation  of  the  swamp  lands,  or  “lands  needing  drainage,” 
by  counties.  The  wet  lands  are  divided  into  several  classes,  such  as  permanent  swamp, 
periodically  overflowed  land  (bottoms),  swampy  depressions  ((Kinds,  bays,  etc.),  wet  grazing 
land  (low  pine  land  mostly),  land  needing  underdrainage,  and  tidal  marsh;  though  of  course 
all  these  types  seldom  occur  in  one  county.  The  (lercentage  of  all  sorts  of  wet  land  in  each 
county  is  given,  and  by  combining  the  figures  by  natural  regions  some  interesting  results 
are  obtained.  Similar  data  can  be  derived  from  the  government  soil  surveys,  which  now 
cover  (>arts  of  every  natural  region  in  Cieorgia.  The  figures  of  Bulletin  32  may  be  taken  as 
maximum  estimates,  for  they  cover  all  sorts  of  low  land,  while  those  from  the  soil  surveys 
are  near  the  minimum,  because  many  typies  of  soil  that  were  classed  as  “swamp”  or  “meadow” 
in  the  early  re(K)rts,  some  fifteen  years  ago,  are  now  referred  to  definite  series  and  types  (e.  g. 
Myatt  fine  sandy  loam,  Ocklocknee  silt  loam). 

The  accom()anying  table  gives  the  results  of  the  computation  for  each  of  twelve  regions; 
first  the  aggregate  of  “meadow,”  “swamp,”  and  “marsh”  as  given  in  the  soil  surveys,  then  the 
corres(X)nding  figures  from  Bulletin  32,  and  finally  the  lowest  and  highest  county  percent¬ 
ages  from  the  same  publication,  to  show  the  range  of  variation  within  a  region.  The  true 
regional  averages  de(Xfnd  on  one’s  definition  of  swamp  but  are  evidently  somewhere  between 
the  figures  in  the  first  two  columns. 


thp:  (;eck;raphical  review 


M4 


While  these  figures  cannot  lie  <lep**nde<l  upon  al)solutely,  as  already  indicateil,  they 
show  at  a  glance  the  increasing  swampiness  with  decreasing  altitude  and  relief  and  increasing 
proportion  of  summer  rain.  Similar  statistics  for  other  states,  particularly  neighboring 
ones,  would  doubtless  illustrate  the  same  principles.  (For  data  on  swamps  for  six  divi¬ 
sions  of  North  ('arolina  and  nineteen  of  .Alaliama  and  West  Florida,  computer!  from  soil 
surveys,  see  Journ.  Elisha  Milckrll  Set.  Soc.,  \'ol.  3.^,  p.  118;  Soil  Scirnce,  \’ol.  4,  1917, 
pp.  105-106.) 

K(M..\nd  M.  H.vkpek 


EUROPE 

The  Port  of  RiRa.  In  a  recent  numlK*r  of  Merreskunde  (No.  152,  1919)  Richard  Pohle 
sketches  the  growth  of  the  town  and  |XJrt  of  Riga.  Riga  is  descrilierl  as  lK*ing  not  a  p;irt  of 
eastern  (iermany  but  rather  an  outjxwt  of  ('»erman  culture.  The  neighboring  region  on  the 
n«)rth  exhibits  the  typical  landstaix*  of  a  dune  country.  On  the  south  it  is  moorland.  The 
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Fig.  I — Map  of  Riga  (redrawn  from  Figure  6  of  the  paper  discussed  in  the  text). 


Riga  region  is  on  the  edge  of  the  great  forest  belt  of  northern  Russia.  By  its  position  at 
the  head  of  a  deep  bay  the  city  early  Itecame  a  central  trading  town.  London,  Flemish, 
Dutch,  and  (ierman  merchants  came  thither  for  the  trade  with  Moscow.  In  1280  Riga 
Irecame  a  Hanseatic  town  and  soon  grew  to  Ire  a  factor  in  the  commercial  world.  But 
through  its  settlement  by  (ierman  colonists  and  knights  of  Uhristian  brotherhoorls  it  was 
always  more  closely  associated  with  (iermany  than  any  other  state  until  modern  time. 
.\t  various  (M'riocls  it  was  commercially  dependent  u|X)n  Liilxx  k  and  Hamburg.  The  Polish 
overlordship  was  succ-eeded  by  Swe<lish  control  in  1621.  The  eighteenth  century  saw  the 
gradual  advance  of  Russian  frower  to  the  Baltic. 

The  physical  aspect  of  the  city  was  entirely  changed  during  the  nineteenth  century.  In 
i860  its  walls  disappeare<i.  From  1875  to  18^)  its  port  was  practically  rebuilt.  From  1867 
to  1897  its  population  increased  from  io'i,(X)o  to  28i,(xx).  I.etts  constituted  42  |x*r  cent 
of  the  population  in  1897,  ('>ermans  25  pc-r  cent,  Russians  17  per  cent,  (ierman,  Lettish,  and 
Esth  Protestants  made  up  65  jx^r  cent  of  the  population.  Catholics  10  per  cent,  Jews  8  per 
cent.  The  rest  were  ('om|x>se<l  chiefly  of  Oreek  Orthodox  and  Uniats. 

In  former  times  the  harbor  of  Riga  was  frozen  from  two  to  three  months  a  year,  but  ice 
breakers  ha\’e  re<luced  this  to  a  month  at  the  most.  Of  the  total  tonnage  (nearly  two  million 
net  registered  tons  in  1912)  alxiut  one-fourth  was  Russian,  less  than  one-fifth  (ierman, 
one-sixth  British,  one-ninth  Danish.  There  is  a  considerable  river  commerce  tributary  to 
Riga.  The  valley  of  the  Dvina  had  the  first  and  most  important  railway  into  the  Russian 
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empire.  .At  the  present  time  three  principal  Russian  railways  converge  at  Riga,  and  they 
tap  the  region  extending  from  the  northern  forest  country  across  the  black  earth  l)elt  and 
into  the  stepfx?  r^ion.  A  map  (Fig.  3,  p.  27)  shows  the  hinterland  of  the  Baltic  (xjrts  of 
Russia  and  especially  the  rail  hinterland  of  Riga.  In  1913  the  Baltic  ports  handled  40  per 
cent  of  the  exports  and  47  per  cent  of  the  imports  of  all  Russia— Riga  alone  taking  care  of 
17  per  cent  in  value  of  the  exports.  Thanks  to  its  transit  trade  the  city  has  l)een  since  1896 
the  most  inifiortant  export  fx>rt  of  the  Russian  Empire. 

Two  other  extremely  interesting  maps  accompany  the  paper.  They  show  the  divisions 
o(  space  in  and  alx)ut  Riga.  We  reproduce  one  of  them  as  an  example  of  the  geographical 
treatment  of  a  city  (see  Fig.  2  on  p.  35).  The  paper  contains  an  analysis  of  the  various  city 
elements  with  a  description  of  the  characteristics  and  functions  of  each  part  in  terms  of  the 
origin  of  the  materials  of  commerce  and  life  of  the  city.  The  author  has  worktnl  out  an 
unusually  interesting  analysis  of  the  surroundings  of  a  city  and  its  internal  structure  and 
functions. 

Population  Distribution  in  the  French  Alps.  A  very  complete  geographical  monog- 
raphy  of  the  French  Alps  is  promised  through  the  work  of  the  Institut  de  (ieographie 
.Alpine  of  Grenoble.  The  latest  contribution  towards  this  end  is  a  study  of  population 
distribution  by  lean  Robert  (l.a  densite  de  {xipulation  des  Alpes  frangaises  d’apr^  le 
denombrement  de  1911,  Rev.  de  Geogr.  Alpine,  Vol.  8,  1920,  pp.  5-124).  The  author's 
viewpoint  is  important.  “The  density  of  population  is  as  it  were  the  synthesis  of  all  the 
geographical  phenomena:  it  expresses  eloquently  the  manner  in  which  man  has  taken 
advantage  of  the  land  he  occupies." 

This  conception  leads  to  the  principle  adopted  for  the  expression  of  population  density. 
It  is  determined  not  according  to  the  total  land  area  but  according  to  the  “exploitable” 
area.  The  unutilizable  spaces — the  snows,  glaciers,  rock  peaks — are  excluded.  The  method 
of  arriving  at  this  area  is  interesting.  For  detailed  analysis  of  such  a  feature  as  popula¬ 
tion  distribution  in  such  a  region  it  is  inadvisable  to  use  an  arbitral^’  limit  such  as  the 
2,o(x>meter  line  adopted  by  Blanchard  in  the  determination  of  the  mean  altitude  of  the 
natural  regions  of  the  French  .Alps  {Recueil  des  Trav.  de  I’ Inst,  de  Geogr.  Alpine,  Voi.  7, 
1919,  pp.  245-308).  On  the  1 : 50,000  maps,  with  the  aid  of  supplementary-  sources  includ¬ 
ing  photographs,  were  traced  the  upper  limits  of  the  forests  and  pastures  including  all 
features  that  appear  susceptible  of  human  utilization.  .An  example  will  illustrate  the 
significance  of  this  method  of  expression.  In  the  northern  .Alps  the  central  massifs  have 
a  [Xipulation  of  28  per  square  kilometer  (72  tier  square  mile)  in  relation  to  the  exploit¬ 
able  surface,  of  15  (38  per  square  mile)  only  if  the  total  surface  is  considererl.  Thus  pro¬ 
portionally  in  spite  of  the  high  altitude  they  support  a  population  as  great  or  slightly 
greater  than  the  lower,  richer  region  of  the  pre-.AI[)s  (27  per  square  kilometer).  The  central 
massifs  make  the  most  use  of  the  abundant  pastures,  the  pre-.Alp>s  suffer  from  inaccessi¬ 
bility  and  the  superior  attraction  of  adjacent  regions.  The  hydroelectric  establishments 
for  instance  are  all  on  the  [x*riphery  of  the  pre-.Alps,  if  not  entirely  beyond  its  borders, 
and  distribute  power  to  the  neighlxiring  valleys  with  little  profit  to  the  mountains.  .A 
table  of  the  exploitable  areas  by  natural  region  and  by  commune  is  given  at  the  end  of 
the  article.  It  might  advantageously  have  lieen  paralleled  by  the  total  areas;  for,  after 
all,  the  unexploitable  area  has  a  significance  if  merely  of  negative  character. 

The  first  question  of  expression  settled,  the  second  that  arises  is  the  disposition  of  the 
rural  and  urban  populations.  Urlian  population  is  here  consideretl  as  that  residing  in 
agglomerations  of  over  3,ckx).  In  subtracting  such  from  the  total  figure  an  allowance  of 
3,000  is  made  for  each  agglomeration. 

The  large  scale  map  (i :  3,ooo,otx))  on  which  results  are  shown  is  a  “mosaic,”  the  author 
considering  the  “speaking”  qualities  of  this  to  be  greater  than  the  isometric  form  for  a 
region  where  the  contrasts  between  neighboring  communes  are  often  very  sharp.  There 
are,  for  instance,  scantily  peopled  communes  of  the  Chartreuse  massif  where,  chiefly  through 
monastic  influence,  20,o<x)  hectares  of  woodland  has  been  preserved,  side  by  s’de  with  the 
densely  [leopled  communes  of  the  (iresivaudan  valley. 

.A  small  map  shows  distribution  by  natural  regions.  There  is  a  clear  though  progres¬ 
sive  distinction  between  the  northern  and  the  southern  sections,  the  division  lx:ing  the 
climatic  line  recognized  by  E.  Benevent  (La  pluviosite  de  la  France  du  Sud-Est,  Recueil 
des  Trav.  de  I'Inst.  de  Geogr.  Alpine,  V'ol.  i,  1913,  pp.  323-442),  which  may  here  lie  approx¬ 
imately  descrilxKf  as  the  divide  lietween  the  liasins  of  the  Isere  and  the  Durance.  The 
average  density  of  the  northern  section  is  40  to  the  s([uare  kilometer  (103  per  square  mile), 
55  (142)  if  cities  l)e  included;  for  the  southern  section  it  is  17  (44),  19  (49)  with  the  in¬ 
clusion  of  cities. 

The  mean  altitude  of  the  southern  .Alps  is  lower,  but  in  other  respects  it  is  less  favor¬ 
able  to  human  occu[)ation  than  the  northern  region.  Structure,  relief,  and  the  nature 
of  the  rocks  make  a  cxiuntry  more  broken  and  dimcult  of  access.  In  addition  to  this  are 
climatic  disadvantages.  Dr>-ness  of  the  limestone  areas  is  accentuated  by  less  abundant 
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precipitation.  Alluvial  and  glacial  defK>sits  are  more  scant.  There  is  nothing  in  the  south 
comparable  with  the  dense  population  of  the  transverse  gorges,  closes,  of  Faucigny,  Annecy, 
('hamlK‘r>',  (irenoble,  and  the  suhalpine  depression  of  the  north.  The  nearest  approach 
is  in  the  depression  of  the  Durance,  where  some  progress  has  been  made  in  the  line  of 
industrial  development.  On  the  contrary  the  disproportion  between  north  and  south 
diminishes  at  higher  altitudes.  It  is  noteworthy  that  here  the  most  fully  ot'cupied,  if 
not  the  most  densely  people<l,  zone  is  that  from  400  to  1,000  nteters. 

The  (lopulation  map  also  includes  certain  l)ordering  regions.  Thus  the  Riviera  is  in- 
clufled,  though  strictly  it  is  extra-.Mpine.  There  is  a  close  relation  betwt'en  the  ('6te  d’.Azur 
and  the  mountains  to  whose  protection  its  marvelous  climate  is  due.  The  population 
density  (total)  of  the  narrow  strip  is  503  to  the  square  kilometer  (1,300  to  the  square  mile). 
It  is  im|M>ssible  to  separate  the  rural  and  urban  elements,  for  most  of  the  agglomerations 
have  more  than  3,(xx)  inhabitants. 


AFRICA 

A  Phase  of  the  Racial  Prohlem  in  South  Africa.  In  the  intensive  study  of  the  dis¬ 
tribution  of  the  white  man  in  South  .\frk'a,  and  of  the  relation  of  that  distribution  to 
naticT  races,  important  data  may  obtainetl  from  the  paper  “The  Transition  from  Tril)- 
alism  to  Individualism”  by  J.  R.  Kingon  (South  African  Journ.  of  Set.,  £epteml)er,  1919, 
pp.  1 13-157).  It  deals  chiefly  with  the  change  now  taking  place  in  the  tribal  system  of 
government  of  the  natives  and  sets  forth  the  various  factors  that  operate  in  the  evolution 
of  the  native  jK-oples  of  Kaflirland  where,  Ix'fore  the  white  colonists  came,  the  natives 
lived  a  pastoral  life,  moving  alx>ut  with  their  herds  from  place  to  place  in  search  of  pastur¬ 
age  and  cultivating  small  gardens  for  immiHliate  needs.  Their  wealth  was  represented 
by  cattle,  sheep,  and  goats.  Com  and  sugar  cane  were  among  the  prcxlucts  of  the  gardens. 
Flexibility  in  physical  arrangements  was  a  principal  object  so  that  the  tribe  could  flee 
at  a  moment’s  notice  and  take  its  cattle  to  a  place  of  safety. 

Only  when  the  white  man  came  into  the  region  was  this  general  economic  sy’stem  ser¬ 
iously  changed.  The  white  man  set  up  a  lx)rder  zone  to  the  east  of  the  colony.  This 
however  was  transgressed  by  the  native  to  the  confusion  of  the  white  settlers.  He  drove 
«)IT  the  cattle  of  the  farmers  and  kept  the  country  in  a  constant  state  of  unrest.  -After 
various  less  successful  expedients  hacj  been  trietl  a  chain  of  forts  was  built  along  the  fron¬ 
tier  at  intervals,  and  by  signaling  between  forts  the  military  were  able  greatlv  to  reduce 
cattle  stealing.  With  the  extension  of  the  colony  eastward  more  and  more  of  Rafhr  terri¬ 
tory  was  altsorlxxi  by  the  white  man.  In  1820  British  settlers  began  to  arrive  and  were 
(■stablished  in  the  eastern  part  of  the  colony.  The  inclosure  of  farms  commenced  and 
the  native  found  himself  more  and  more  limited  and  inconvenienced.  If  he  stayed  on  his 
farm,  he  had  to  pay  rent;  if  he  moved  off  it,  he  had  to  go  to  the  native  reserve  or  settle 
wherever  he  could  on  unoccupied  lands.  Side  by  side  w-ith  these  limitations  in  the  occui>a- 
tion  of  land  and  the  number  of  his  flocks  and  herds  other  factors  operated. 

Formerly  the  native  lived  in  a  state  of  tribalism,  the  cementing  principle  of  which  was 
witchcraft;  he  accepted  the  ix’inciple  of  communism  in  land  and  of  complete  responsi¬ 
bility  to  the  tril>e  from  the  standpoint  of  customs  and  ownership  of  property.  Me  now 
found  himself  forced  to  accept  the  principles  of  individualism  and  private  property  in  land. 
In  his  etiucation  through  missionary  agencies  he  acquired  a  new  psychology.  The  open¬ 
ing  up  of  roads  favoretl  the  spread  of  the  new  ideas.  Many  trading  stations  were  estab¬ 
lished.  Periodical  fairs  were  instituted,  the  most  important  being  the  one  at  Fort  Wilt¬ 
shire  (Willshire)  in  1824.  The  reports  of  local  British  officials  for  1910  and  1912  show  a 
rapid  increase  in  the  number  of  trading  stations,  the  volume  of  goods,  and  the  effect  upon 
the  native  in  development  of  the  wealth  of  his  country  and  his  way  of  life.  European 
clothing  has  been  adopted,  dwelling  houses  improved,  flocks  and  herds  increased,  and  there 
has  also  developetl  an  export  trade  in  t^xx)!  and  hides. 

The  effect  of  these  changes  upon  the  natiw  way  of  life  is  perhaps  equally  clearly  seen 
if  we  turn  to  two  examples  of  the  former  “accidents”  that  affected  him.  Tribal  wars  have 
been  greatly  reduced.  We  do  not  ha\-e  in  recent  times  a  repetition  of  such  wars  as  that 
which  terminated  in  1835  (that  extended  over  a  period  of  about  18  years)  and  which  des¬ 
troyed  alx>ut  one-half  the  population  of  an  immense  region  west  of  Delagoa  Bay.  For¬ 
merly  the  native  herds  were  devastated  by  drought.  The  effects  are  now  ameliorate  some¬ 
what.  In  1912  the  cattle  fever  broke  out  among  the  herds  of  the  eastern  coast  and  wrought 
such  hacw  as  to  affect  the  supply  of  milk.  Plowing  was  cut  down,  and  the  subsequent 
har\'est  reduced.  With  continuing  drought  and  the  drying  up  of  the  pasturage  the  animals 
died  in  large  numliers.  For  long  a  state  of  exigency  existed  in  the  matter  of  food  which 
would  surely  have  led  to  x-ery  great  mortality  had  it  not  Iieen  for  the  lietter  organization 
of  the  present  in  the  matters  of  transportation  and  relief. 
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Explorations  in  Inner  Arabia.  On  current  ma|>s  ol  Arabia  the  unexplored  central 
ui>land  of  the  southern  Nejd  is  represented  as  trending  in  a  direction  west  of  north,  and 
the  main  drainage  lines  are  made  to  run  northeast.  Of  the  people  we  have  hitherto  known 
very  little,  and  almost  all  of  that  came  into  the  literature  secondhand.  Siidlier,  in  1819, 
was  the  first  Euro|)ean  to  cross  .Arabia  from  sea  to  sea  and  one  of  the  first  to  reach  Nejd. 
Only  a  few  explorers,  mostly  English,  have  since  jK'netraterl  any  portion  of  the  vast  in¬ 
terior.  Permanent  water  jxxkets  we'^e  reporteil  and  sulistantial  resources  were  sup|x>sed 
to  exist;  for  there  were  many  towns,  and  the  native  Wahabi  warriors  gave  frequent  proof 
of  their  jiower.  They  have  always  l«i  a  wholly  indejx'ndent  (xilitical  life  and  nave  never 
lx“en  conqueretl  throughout  history.  Doughty’s  admirable  “Travels  in  .Arabia  Deserta” 
(1888)  and  Hogarth’s  “The  Penetration  of  .Arabia”  (1904),  have  long  been  the  standard 
writings  on  the  subject.  .As  late  as  1904,  according  to  Hogarth,  a  descriptive  geography  of 
.Arabia  by  Ritter,  published  in  1845,  was  still  a  first-rate  authority  for  nearly  a  million 
square  miles  of  that  country,  so  inaccessible  had  it  lx*en  for  modern  explorers.  Of  the  great 
southern  desert  wv  knew  “alxmt  as  much  as  Istakhri  knew  in  the  tenth  century”  according 
to  the  same  authority,  who  estimates  that  not  a  hundretith  part  of  the  peninsula  has  been 
mathematically  surveyed.  In  1909  Carruthers  made  a  remarkable  journey  in  northwestern 
.\rabia  which  was  descrilxtl  (ijouglas  C'arruthers:  .A  Journey  in  North-Western  Arabia, 
Geofir.  Journ.,  Vol.  35,  1910,  pp.  225-248)  in  a  manner  worthy  of  comparison  with  Doughty’s 
lx?st.  The  Southern  Nejd  has  recently  been  explored  by  Philby  who  has  given  a  striking 
picture  of  the  physical  and  human  geography  of  the  region.  Philby’s  account  is  accompanieil 
i»y  a  map  showing  detailed  locations  and  relief  (H.  St.  J.  B.  Philby:  Southern  Najd,  Geogr. 
Journ.,  Vol.  55,  1920,  pp.  161-191).  It  seems  as  if  this  vast  desert  region  (.Arabia  is  more 
than  a  third  as  large  as  the  Unitetl  States)  were  being  conquered  piece  by  piece  by  men  of 
exceptional  character,  the  literary  quality  of  whose  writings  reflects  the  fine  spirit  of  their 
extraordinary  feats. 

The  central  geographic  feature  of  inner  .Arabia  is  the  Tuwaik,  an  upland  lx;lt  4(k)  miles 
long  with  an  average  breadth  of  20  miles,  falling  off  steeply  to  the  west  and  gently  to  the 
east  after  the  manner  of  a  cuesta.  Through  it  run  eastward-trending  drainage  lines,  and 
about  it  and  in  favorable  s[X)ts  within  it  are  groups  of  oases  “which  alone  give  the  .Arabs 
a  respite  from  the  nomad  life.”  East  of  it  is  a  liarren  desert  which  extemls  from  an  eleva¬ 
tion  of  2,<KX)  feet  alxive  sea  level  to  the  coast  of  the  Persuin  (iulf.  Westward  the  Tuwaik 
is  also  flanketl  by  sand  deserts.  To  the  south  is  a  desert  that  has  never  been  traversed  by 
a  European,  a  wide  exjianse  of  waterless  country  which  includes  the  so-called  Empty 
Duarter.  Surrounded  by  regions  difficult  to  cross,  the  central  upland  is  the  home  of  the 
Wahabis  who  are  hostile  to  all  about  them  and  have  within  themselves  suffered  dissension 
and  war. 

The  towns  are  of  course  closely  connected  with  the  drainage  lines.  One  of  the  most 
interesting  is  the  oasis  of  Hair.  The  population  of  four  hundred  consists  entirely  of  people 
of  negro  descent  who  cultivate  the  groves  and  fields  for  the  absentee  owners — Bedouin 
trilxjs  that  visit  the  oasis  but  once  a  year  at  the  date  harvest  to  collect  their  rents  and 
also  during  the  month  Ramadan  “if  it  falls  in  the  summer  season.”  In  one  oasis,  locally 
known  as  “the  Wadi,”  the  nomadic  dejx'ndents  of  the  oasis  “retain  their  proprietary  rights 
in  the  (lalm  groves  while  wandering  with  their  flocks  and  herds  in  the  sand  deserts  to  the 
north  and  south.”  There  is  the  once  imjxjrtant  city  of  Vamama  which  appears  to  have 
Ix-en  destroyed  by  a  flood.  The  site  is  now  occupied  by  a  straggling  village  in  the  angle 
lietween  two  stream  channels.  Other  towns  suffer  even  today.  In  at  least  one  wadi 
water  flowed  in  1917  where  it  had  never  flowed  liefore  within  the  memory  of  man,  work¬ 
ing  havoc  with  the  oases  along  the  course  of  the  channel  and  taking  heavy  toll  of  human 
lives,  camels,  and  sheep.  One  of  the  temporary  but  inconvenient  effects  of  such  a  flood 
is  to  fill  all  the  village  wells  located  along  the  gravelly  floors  of  the  dry  stream  beds. 

Hauta  is  hemmed  in  by  high  cliffs  and  with  its  date  groves,  corn  lands,  and  deep  wells 
is  both  se1f-sup(X)rting  and  impregnable.  No  .Arab  force  liesieging  it  could  long  sustain 
life  in  the  arid  desert  about  it.  Today  Ibn  Saud,  Chief  of  the  Wahabis,  allows  this  town 
complete  political  autonomy,  receiving  only  a  small  tax  by  way  of  recognition.  Many 
new  Wahabi  towns  have  sprung  up  throughout  the  country  in  the  last  deiade  as  a  result 
of  a  vigorous  religious  revival  known  as  the  Ikhwan  movement.  The  scattered  character 
of  the  settlements  has  made  it  difficult  to  keep  them  in  a  state  of  political  coherence,  since 
there  is  no  effective  rallying  point  in  which  discipline  can  lie  taught  and  strength  accumu¬ 
lated  for  wide  conquest.  The  present  ruler  has  made  a  dozen  towns  and  villages  of  recent 
growth  centers  of  military,  (xihtical,  and  religious  power. 

One  of  the  interesting  minor  pieces  of  information  reUites  to  the  trade  that  crosses  the 
region  from  the  east-coast  ports  of  the  Persian  Gulf  to  the  west-coast  ports  on  the  Red 
Sea — piece  goods,  tea,  sugar,  ami  groceries  passing  westward  in  exchange  for  the  coffee 
of  A’emen. 
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()(  different  character  but  of  first  importance  is  a  recent  paper  on  Arabia  by  D.  G. 
Hogarth  (Wat  and  Discovery  in  Arabia,  Geogr.  Journ.,  V’ol.  55,  1920,  pp.  422-439).  The 
(taper  is  a  summary  of  recent  explorations  in  their  bearing  on  two  chief  (toints:  (i)  the 
character  of  the  watershed  Itetween  the  northeastward-flowing  drainage  of  the  back  coun- 
tr>’  of  the  Hedjaz  and  that  of  the  Re<l  Sea  slope;  (2)  the  longitudes  of  inland  [Xtints  of 
the  Hedjaz.  A  rather  large  body  of  data  on  these  two  matters  was  gathered  under  the 
severest  handicapts  chiefly  by  army  officers  during  the  war.  The  information  is  sufficiently 
full  to  permit  the  representation  of  the  main  to[x>^aphic  outlines  of  the  western  fringe 
of  Arabia  with  approximate  accuracy.  The  (>a(Kr  is  illustrated  by  a  map  of  the  Hedjaz 
(which  now  takes  precedence  over  earlier  ones  in  the  matter  of  more  accurate  represen¬ 
tation  of  towns  and  drainage  lines),  and  by  (photographs  of  Medina,  including  a  unique 
air()lane  photogra()h  of  (lart  of  that  city. 
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Plan  of  the  Bicentenary  Ex|>edition  to  the  North  of  Greenland.  In  the  year  1721 
Hans  Egede  left  Co()enhagen  for  (>reenland;  with  this  ex-ent  was  started  the  systematic 


Fig.  I — Map  sho«'inR  LauRr  Kuch't  routes  in  northern  Greenland. 

For  an  outline  of  Korh's  work  in  1016-1018  see  ‘The  Second  Thule  Ex- 
peditifin  to  Northern  Greenland.  1016-1018*  and  “Scientific  Results  of 
the  Second  Thule  Expedition  to  Northern  Greenland.  1016-1018,“ 

Gfotir.  Rr  ..  Vtd.  8.  lOlO.  PP-  116-125;  180-187.  * 

colonization  of  the  vast  .Arctic  territorx-  by  Denmark.  In  celebrating  the  bicentenary  of 
this  colonization  it  is  natural  not  only  to  review  what  has  been  achieveti  but  also  to  look 
forward  to  what  still  remains  to  be  done  both  in  administration  and  in  research. 

The  whole  coast  line  of  (ireenland  is  now  known.  E\’er>-  (xiint  of  the  coast,  extensive  as 
that  of  a  continent,  commemorates  by  its  name  the  glorious  achievements  of  some  explorer. 
.As  a  rule  the  greater  nations  were  ahead  of  Denmark  as  far  as  the  disc'overx-  itself  was  con¬ 
cerned,  but  it  may  safely  be  said  that  Danish  research  has  always  dee()ent^  and  (perfected 
the  knowledge  of  the  new  coast  lines.  Stublpornly  and  unweariedly  the  Danes  have  carried 
their  flag  to  the  north  on  Ipoth  coasts. 

The  coast  of  Pearx-  l.and,  the  remotest,  most  inaccessible  (Part  of  Greenland,  has  Ipeen 
reached  from  fpoth  sides.  The  Denmark  Ex(P^ition  reached  as  far  as  Peary's  cairn  on  Ca(pe 
Bridgman;  and  the  Second  Thule  Ex(pedition,  in  which  I  myself  took  (>art,  reached  De 
Long  Fiord.  In  this  region  there  still  remains  a  stretch  of  coast  that  no  Dane  has  ex-er  seen; 
and  the  interior  of  this  countrx-  (Pearx-  I.and),  almost  as  large  as  Denmark,  is  still  absolutely 
unknown. 
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On  the  Second  Thule  Exnetlition,  conducted  by  Knud  Rasmussen,  it  fell  to  myself  not 
only  to  map  out  ^reat  ice-free  territories,  which  had  hitherto  lieen  unknown,  but  also  to 
demonstrate  that  geologically  these  new  territories  are  among  the  most  interesting  in  (ireen- 
land  and  that  the  so-called  Caledonian  Fold,  which  had  hitherto  been  known  to  exist  only 
in  northern  Europe,  stretched  across  to  the  other  side  of  the  Atlantic. 

•Although  these  results  are  irrefutably  provetl  by  the  collections  which  in  spite  of  the 
greatest  difficulties  we  succeedetl  in  bringing  home,  1  realizerl  even  while  1  was  working  in 
the  field  that  great  problems  still  remain  to  be  solved.  .Another  expedition  was  planned 
whose  aim  was  to  l>t  exclusively  geolo|;ical  and  geographical  research. 

.A  headquarters  with  a  wintering  station  is  to  be  established  in  Rolx'rtson  Bay  in  Inglefield 
(iulf.  From  here  I  am  to  start  on  the  following  journeys: 

1.  A  large  provision  cache  for  future  journe\s  is  to  lie  taken  across  the  inland  ice  from 
Inglefield  (>ulf  to  Warmings  l.and,  south  of  Sherard  Osborn  Fiord.  (The  writer’s  map  of 
the  regions  surveyed  by  the  Thule  Expedition  has  been  printed  and  will  soon  be  publishetl.) 
Its  transportation  will  take  place  in  the  late  summer,  when  the  temperature  is  comparatively 
high  and  the  surface  snow  is  melted  down  or  compressed.  For  this  purpose  Cleveland 
tractors  will  be  used,  as  they  will  lie  able  to  work  across  the  ice-free  marginal  zone  at  Ingle¬ 
field  (iulf. 

2.  The  next  year  the  same  journey  will  be  repeated  in  dog  sletlges  to  the  cache  and  from 
there  to  the  interior  of  Peary  I.and  and  to  the  North  of  .Adam  Bierings  Land,  an  advanced 
base  being  establishetl  in  V'almuedalen.  From  here  various  short  journeys  are  to  be  taken: 
to  Independence  Fiord,  where  Mylius  Erichsen’s  account  of  his  journey  is  to  l>e  fetched, 
and  northwards  to  Bciggild’s  Fiord.  On  the  way  back  the  part  of  Wulff's  Land  and  Warm¬ 
ings  I.and  that  I  did  not  succeed  in  mapping  on  the  Setond  Thule  Expedition  will  be  sur¬ 
veyed.  The  main  cache  will  be  passed  on  the  way  back  in  .August. 

The  following  spring  I  shall  proceed  from  headquarters  along  the  coast,  through 
Rolieson  Channel,  and  further  to  the  north  of  Pear>-  l.and  into  Independence  Fiord. 

From  here  I  go  on  to  my  main  cache,  from  which  1  start  on  the  homeward  journey. 

My  Danish  companion  on  these  travels  will  be  Mr.  C.  F.  Slott,  an  engineer  who  during 
many  years  and  in  many  countries  has  devoted  himself  almost  exclusively  to  the  study  of 
tractors  and  their  practical  working.  On  the  sledge  journeys  I  shall  be  accompanied  by 
polar  Eskimos. 

The  cost  of  the  expe<Iition  is  estimated  at  i  io,ooo  Danish  kroner,  part  of  which  has  been 
guaranteed  by  the  Danish  (iovernment.  The  remainder  was  raised  by  a  committee  under 
the  chairmanship  of  Mr.  C.  F.  Wandel,  former  Rear  .Admiral  of  the  Royal  Danish  Navy. 

The  (iovernment  has  also  placed  a  ship  at  our  disposal  to  take  the  expedition  and  its 
stores  to  Inglefield  Gulf.  This  ship  left  Copenhagen  on  July  15,  1920. 
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Antwerp  and  Its  Ecom)mic  Skinificance  for  Switzeri-and 


V.  Hierkens.  Le  Port  d'Anvent:  Son  Avenir,  Son  Importance  Economique  pour  la 
Suisse.  Ma()s,  l>il)liugr.  Bull.  Soc.  XeichAfloise  d;  (Jeogr.,  \ol.  1919,  pp.  5-208. 

This  monograph  was  written  during  the  first  years  of  the  war,  when  the  author  was  an 
exile  in  Switzerlaml.  He  offers  an  apology  for  the  restrictions  im|x>sed  on  him  by  the  condi¬ 
tions  but  needs  to  make  none;  he  has  gleaniNl  excellent  material  from  different  fields,  has 
wrought  it  into  a  consistent  whole,  an<l  has  made  a  sultstantial  contribution  to  the  commer¬ 
cial  geography  of  central  Eurojje. 

The  first  part  of  the  study,  making  somewhat  K*ss  than  half,  covers  the  jx)rt  of  Antwerp. 
The  author  descrilies  the  situation  and  equipment  of  the  port  and  the  projects  for  its 
improvement,  with  sketch  maps  which  indicate  roughly  conditions  as  they  were  in  1914  and 
plans  for  the  future.  There  follows  an  analysis  of  the  trade  of  Antwerp  comjwred  with  that 
of  its  com|)etitors.  The  most  im|K>rtant  economic  advantage  possesseil  by  the  |>ort  lies  in 
the  relative  e<|uilibriuni  of  its  im|X)rts  and  exjxjrts.  The  figures  for  1912,  for  Antwerp  and 
its  two  most  serious  competitors,  were  as  follows; 


Antwerp  Hamburg  Rotterdam 

Inqtorts,  tons  ....  ....  io,o8o,(k»o  i6,648,(kx)  20,850,000 

Ex|x)rts,  tons .  8,o76,<xx)  8,l09,<xx>  5,990,000 


Thus  the  tonnage  of  wares  offeretl  for  exjxirt  at  .\ntwerp  amounts,  to  four-fifths  of  the 
tonnage  of  im|x>rts,  as  comparetl  with  one-half  or  one^hird  at  the  other  ports.  In  bulk  the 
corresjxjndence  of  ini[x>rts  and  ex}X)rts  is  even  closer.  Furthermore,  the  highly  industrial- 
ize<l  region  of  northwestern  Euroj>e  |>rovides  a  remarkably  varied  assortment  of  freight,  of 
which  some  is  suited  to  tramp  steamers  and  some  to  regular  liners.  .■Ml  these  factors  con¬ 
tribute  to  attract  shipping,  to  lower  freights,  and  to  secure  gocxi  service. 

The  most  direct  competitor  of  .\ntwerp  is  Rotterdam,  which  has  enjoyed  an  immense 
increase  of  trade  since  the  cutting  of  the  Nieuwe  Waterweg  which  has  provided  a  deep 
channel  from  the  Hook  of  Holland  to  the  quays.  The  single  factor  counting  most  in  favor 
of  Rotterdam  is,  of  course,  the  continuation  inland  of  its  waterway  by  the  Rhine;  and  it  is 
natural  that  .\ntwerp  should  seek  to  divert  to  its  dot'ks  [>art  of  the  great  current  of  trade 
ffowing  up  and  dt)wn  the  river  valley.  The  natural  connection  by  the  eastern  Scheldt  is 
Iwrreil  by  the  eml>ankment  of  the  Dutch  railroad  from  Flushing,  and  the  connection  now 
affordetl  by  the  canal  Wemeldingen-Hansweert  is  unsatisfactory-  in  several  respects,  of 
which  the  extended  mileage  is  but  one.  In  a  chapter  of  thirty  pages  the  author  discusses  the 
problem  of  grafting  effectively  the  traffic  of  the  Schedlt  and  the  Rhine.  He  dismisses  as 
impracticable  the  idea  of  a  heav-y  duty  freight  railroad  (Massenguterbahn).  In  view  of  the 
relatively  short  distance  and  consequent  high  cost  per  mile  of  transshipment,  and  of  the 
im|x>ssibility  of  linking  such  a  line  to  the  existing  railroad  systems,  he  is  undoubtedly  right. 

Of  projected  waterways  he  discusses  four.  For  economic  and  political,  as  much  as  for 
technical,  reasons  he  surrenders  the  hope  of  gaining  for  .\ntwerp  the  trade  of  the  lower 
Rhine  and  of  the  Westphalian  district,  and  helxdieves  that  the  only  feasible  project  is  that 
of  Schneiders,  for  a  canal  of  three  meters  depth,  floating  Ixiats  of  2,000  tons,  from  Cologne 
by  .Mx-la-Chaiielle,  Maastricht,  Hasselt,  and  Aerschot  to  the  Brussels- .Antwerp  canal. 
This  plan  would  surrender  to  Rotterdam  all  the  Rhine  trade  up  to  Dus.seldorf  but  would 
allow  .-Xotwerp  to  compete  for  the  trade  of  the  middle  and  upper  Rhine  and  would  tap  the 
coal  regions  of  .Mx  and  Dutch  Limburg.  The  economic  arguments  advanced  in  support  of 
this  plan  ap|)ear  to  lie  sound.  The  technical  difficulties,  however,  which  would  lie  involveil 
in  the  construction  and  operation  of  a  canal  crossing  a  crest  145  meters  alx}ve  sea  level  neetl 
only  lie  suggested.  Even  in  1914  the  estimated  cost  of  construction  was  put  at  too  million 
francs,  and  the  actual  cost  would  certainly  have  exceeded  that  figure  by  an  indefinite 
amount.  .-Xt  the  present  time  the  project  must  lie  dismissetl  as  chimerical.  The  world  can¬ 
not  afford  to  invest  its  scanty  fund  of  available  capital  for  the  construction  of  artificial 
waterways  to  comfxfte  with  rivers  that  serve  the  traffic  perfectly  well.  Antwerp  would  get 
some  lienefit  by  the  canal,  although  the  estimate  of  an  annual  traffic  on  it  of  four  million 
tons  ap)x;ars  extravagant.  Rut  it  would  certainly  lie  inqxissible  now  to  find  investors  or 
even  tax|>ayers  who  would  provide  the  money  necessary  for  this  scheme  to  attract  trade  out 
of  its  natural  channel  and  over  a  hilltop. 

.VSO 
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In  the  sei'ond  and  larger  |>art  of  the  work  the  author  discusses  the  trade  of  Switzerland  in 
general  and  Swiss  trade  by  way  of  Antwerp  in  particular,  lie  distinguishes  tvo  s»‘parate 
zones,  making  up  together  .Antwerp’s  commercial  hinterland.  The  nrst,  which  he  terms 
the  Franco-l.atin  zone  of  penetration  by  land,  comprises  the  North  and  East  of  France  and 
|)arts  of  Switzerland  ami  of  Italy;  this  is  servetl  mainly  by  railroads.  The  second,  the 
Ciermanic  zone,  deiwnds  on  the  artery  of  the  Rhine:  it  reaches  into  (iermany  and  .Austria 
and  touches  Switzerland  but  finds  its  limits  at  the  headwaters  of  navigation.  Both  zones 
are  cajwble  of  extension.  The  ojiening  of  the  tunnel  of  .Moutier-Ciranges,  connecting  with 
the  tunnels  of  the  Liitschlierg  and  the  Simplon,  will  facilitate  the  jienetration  of  southern 
Switzi-rland  and  upiwr  Italy:  and  the  author  dreams  of  an  extension  of  Rhine  navigation 
to  the  Lake  of  Constance  with  branches  linking  the  lakes  of  Zurich  and  (ieneva. 

In  this,  as  in  the  first  iiart  of  the  work,  the  author  shows  the  enthusiasm  of  an  advocate 
rather  than  the  measureil  delilieration  of  a  judge.  One  hears  him  always  crying,  “This  way 
to  .Antwerp!"  His  gixKl  faith  is  alxjve  cpiestion.  He  states  with  frankness  and  in  full  the 
reasons  why  a  larger  pro|H)rtion  of  Swiss  trade  d<x-s  not  |>ass  by  the  Btdgian  pK>rt.  His 
analysis  of  the  commercial  relations  and  interests  of  Switzerland  is  excellent.  His  dis<'ussion 
of  commercial  jHilicy  and  of  trans|M)rtation  jKilicy  is  well  informerl  ami  interesting.  .Anyone 
who  reads  the  Ixiok  will  profit  by  its  comixict  ami  lively  description  of  EurojX'an  trade  as  it 
was  Indore  the  war.  Only  when  the  author  lx*gins  to  argue  that  Eurofx*an  tratle  currents 
should  change  their  course,  and  (xirticularly  that  more  Swiss  trade  should  flow  through 
.Antwerp,  will  the  reader  lie  inclineil  to  reserve  judgment.  The  war  has  so  far  dislocaterl  the 
commercial  mechanism  that  [irophet'y  now  seems  fruitless.  .As  a  record  of  the  past,  at  least, 
the  stuily  has  permanent  value. 

_  ('i-iVE  Dav 


The  It.xliaxs  is  Switzereand 

Hektor  .Ammann.  Die  Italiener  in  der  Schweiz:  Ein  BeitraR  zur  Fremdenfrage. 

48  pp.:  ma(>s.  Ernst  Finckh,  Basel,  I9t7.  X5'j  inches. 

The  new  Ixmndaries  of  Europe  follow  rather  closely  the  language  frontiers  (often  wrongly 
called  the  ethnic  frontier),  and  provision  is  made  for  a  still  closer  approximation  of  new 
Ixiundaries  to  lines  of  language  and  nationality.  For  example,  (iermany  and  Poland 
have  signer!  a  treaty  which  corrects  the  Ixiundary  lietween  them  as  laid  down  in  the  treaty 
of  Versailles,  small  Polish  districts  in  Ciermany  lieing  trader!  for  (ierman  districts  in 
Poland.  .Again  (ireecc  and  Bulgaria  are  permitterl  to  exchange  their  resp^tive  nationals. 
In  addition,  almost  all  of  the  territorial  transfers  carr>-  with  them  a  provision  that  citizens 
of  rlifferent  language  from  the  prevailing  one  may  chrxise  to  move  out  of  the  country-  in 
which  they  find  themselves  and  into  the  countr>'  of  their  own  speech. 

These  provisions  and  circumstances  set  in  relief  and  increase  the  importance  of  future 
movements  of  (xipulation  of  an  opjxisite  kind.  One  of  the  most  striking  cases  is  the  strong 
Italian  current  that  had  set  toward  Italy  in  the  years  liefore  the  war  and  which  will  doubt¬ 
less  lie  resumeil  as  soon  as  normal  conditions  are  establisherl.  The  author  of  the  publica¬ 
tion  under  review  has  made  a  thorough  study  of  Italian  emigration  to  Switzerland.  He 
finds  that  the  numlier  of  Italians  increasetl  lietween  1888  and  1910  from  41,883  to  202,809. 
.At  first  they  came  as  workmen  on  the  railroads  and  tunnels.  With  the  rise  of  industry 
in  Switzerland  they  were  drawn  to  the  large  manufacturing  centers.  Later  still,  they 
settled  in  the  smaller  towns,  and  today  they  are  to  be  found  practically  everywhere. 
When  they  first  came  to  the  larger  towns,  they  were  engaged  principally  in  the  leading 
industries;  they  are  now  found  also  in  the  smaller  industries.  In  the  smallest  towns  one 
fretjuently  comes  upon  the  Italian  cobbler  or  tailor.  The  figures  representing  their  growth 
in  industr>’  are  truly  surprising. 

The  paper  is  accompanied  by  two  striking  maps,  one  showing  the  distribution  of  Italians 
in  Switzerland  in  1880  when  they  were  found  chieHy  along  the  line  of  the  railway  through 
central  Switzerland  and  alxiut  the  border  of  Lake  (ieneva;  the  second  map,  for  1910, 
showing  them  scattered  broadly  throughout  the  i-ountry.  They  have  displaceil  Swiss 
lalxir  in  the  textile  mills  and  have  furnisher!  the  !abor  supp!y  for  the  !arge  number  of  hotels 
as  well  as  for  the  roads  that  have  been  built  in  Switzerland  in  the  last  fifty  years  in  con¬ 
nection  with  the  development  of  scenic  features  and  tourist  travel.  They  publish  news¬ 
papers  and  periodicals  in  large  numlx;rs  in  their  own  language.  They  have  their  own 
churches  and  live  in  separate  colonies.  They  do  not  willingly  obey  the  health  regulations, 
reluctantly  send  their  children  to  school,  furnish  a  greater  number  of  criminals  than  any 
other  element  of  the  population,  contribute  toward  sotdal  unrest  of  almost  ever>-  kind, 
and  do  not  tend  to  mix  with  the  (ierman  and  French  elements  of  Switzerland.  In  addi¬ 
tion,  they  retain  an  attachment  for  the  home  countr>’  that  is  far  greater  than  in  the  case 
of  the  Italian  in  .America.  Nearly  all  of  them  come  from  northern  Italy  and  return  there 
frequently.  They  send  20,o<x),ooo  francs  back  to  Italy  each  year  according  to  ixistal  sta- 
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tistics  (their  total  savin|{s  exceed  this  amount),  and  in  1910  they  imported  almut  35,000,000 
francs'  worth  of  foodstuffs  of  Italian  origin.  The  author  fears  serious  political  conse¬ 
quences  and  compares  the  situation  with  that  in  South  Africa  where  the  English  stream  of 
colonization  led  through  complex  stages  to  the  Hoer  War  and  English  domination. 

These  changes  have  taken  place  in  just  the  period  when  Swiss  emigration  has  been 
heavy  and  in  which  the  birth  rate  of  native  Swiss  has  declined,  while  the  birth  rate  among 
the  Italians  is  high.  I'niike  the  Italians  Swiss  citizens  who  have  gone  to  other  countries 
have  given  ver\’  little  financial  or  c-ommercial  support  to  the  home  country. 


China:  Her  1  stern ation.al  Rel.ations  and  a  Sketch  of  Her  Development 

H.  B.  Morse.  The  International  Relations  of  the  Chinese  Empire.  Vol.  1,  The 
Period  of  0)nflict,  1834-18b0.  xxxix  and  727  pp.;  maps,  diagrs.,  ills.,  bibliogr., 
index;  Vol.  2,  The  Period  of  Submission,  1861-1893.  xiv  and  479  pp.;  maps, 
diagrs.,  ills.;  V’ol.  3,  The  Period  of  Subjection,  1894-1911.  xvii  and  530  pp.; 
maps,  ills.,  bibliogr.,  index.  Longmans,  (ireen  &  Co.,  London,  etc.,  1918.  $8.50  each. 
9x6  inches. 

K.  S.  Latourette.  The  Development  of  China,  xiii  and  274  pp.;  bibliogr.,  index. 
Houghton  Mifflin  Co.,  Boston  and  New  York,  1917.  $1.75.  8  x  inches. 

Every  student  of  Far  Eastern  affairs  rejoices  in  the  completion  of  Morse’s  monumental 
work,  the  first  volume  of  which  appeared  in  1910.-  The  painstaking  character  of  that  volume, 
whose  every  statement  was  supported  by  reference  to  original  documents  many  of  which  had 
never  liefore  lieen  published,  gave  the  work  at  once  a  pre-eminent  standing  among  the 
numerous  liooks  alxiut  China.  The  lung  delay  in  the  appearance  of  the  second  and  third 
volumes  has  lieen  due  in  part,  it  is  understood,  to  the  illness  of  the  author. 

The  volumes  are  supplied  with  excellent  maps,  and  the  text  is  profusely  annotated ’with 
references  to  authoritative  sources,  among  which  are  the  unpublished  letters  of  Sir  Roliert 
Hart  who  was  either  a  counselor  or  participant  for  half  a  centur>’  in  nearly  every  important 
transaction  affecting  the  foreign  relations  of  China. 

The  first  volume  cov'ers  a  period  extending  from  the  appearance  of  the  Portuguese  in 
1516  to  the  close  of  the  second  war  with  (ireat  Britain  in  18^.  “The  Period  of  Conflict”  it 
is  called,  l)ccause  with  the  taking  of  Peking  in  i860  the  active  opposition  of  the  imfierial 
court  to  western  intercourse  was  brought  to  an  end.  Volume  2  deals  with  the  “Period  of 
Submission,"  a  period  in  which  “the  Chinese  (iovernment  accepted  submissively  the  results 
of  the  treaty  settlement  of  1858  and  i860”  (p.  v).  Volume  3  covers  the  years  Ijetween  1894 
and  191 1,  styled  the  “Period  of  Subjection,”  during  which  China  suffered  from  the  aggression 
of  Western  powers  and  the  Manchu  dynasty  declined  rapidly  to  its  fall. 

The  author  has  done  well  to  make  the  war  of  1894  between  China  and  Japan  the  l)egin- 
ning  of  a  new  period,  for  it  was  that  war  which  inaugurated  the  series  of  disasters  that  have 
le<l  to  the  present  deplorable  state  of  affairs  in  the  Far  East. 

The  cession  of  southern  Manchuria;  the  protest  against  it  by  Russia,  France,  and 
(iermany  follower!  by  its  retrocession;  the  compensation  given  to  Russia  for  her  good 
offices  consisting  of  railway  rights  in  Manchuria;  (^rmany’s  seizure  of  Kiaochow  Bay; 
Russia’s  lease  of  Port  .\rthur  and  Dalny;  Cireat  Britain’s  lease  of  Weihaiwei  and  enlarge¬ 
ment  of  the  territory  of  Hongkong  Colony;  France’s  lease  of  Kwangchow-wan;  the  declara¬ 
tion  of  spheres  of  interest  and  talk  of  partition  which  precipitated  the  “Boxer”  rising;  the 
heavy  debt  so  demoralizing  to  her  finances  placed  u|X)n  China  in  punishment;  the  Russo- 
jatwneso  war  and  the  annexation  of  Korea;  the  capture  of  Kiaochow  by  Japan  in  1914; 
the  Twenty-one  Demands  and  the  conventions  wrung  from  China  in  1915,  together  with 
the  protest  against  the  Shantung  clause  of  the  Treaty  of  Versailles — are  all  closely  con- 
necteil  links  in  a  chain  of  events  that  have  followed  one  another  naturally  as  results  of  that 
unrighteous  and  unnecessary  war  of  1894  waged  partly  to  silence  domestic  strife  in  Japan 
over  desirerl  constitutional  reform  and  |>artly  to  gratify  the  ambition  of  the  military  party 
there  for  the  enlargement  of  the  empire  and  to  win  a  standing  among  the  great  nations  of 
the  world. 

But  that  war  was  also  resjx)nsible  indirectly  for  the  birth  of  the  reform  movement  in 
China,  for  the  downfall  of  the  Manchus,  and  for  the  establishment  of  the  republic.  In 
that  resjiect,  therefore,  it  may  be  considered  a  blessing  in  disguise. 

The  secomi  l>ook  under  review  is  intendeil  jmmarily  as  a  text  for  college  students,  but  it 
will  also  ser\'e  the  general  reader  as  an  introduction  to  more  detailed  studies  such  as  that 
reviewed  alx)\e.  IVofessor  Latourette,  now  of  Denison  University,  was  for  some  years  a 
memlier  of  the  Yale  Mission  at  Changsha,  in  the  province  of  Hunan,  China,  and  since  his 
return  to  the  United  States  has  continued  his  interest  in  China  and  in  the  general  condition 
of  affairs  in  the  Far  East,  as  is  evideni-ed  by  this  volume  and  its  companion,  “The  Develop- 
im’iit  of  Japan*  (reviewed  in  the  .August  numlx?r  of  the  Geographical  Review). 
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It  is  no  easy  task  to  compress  the  history  of  four  thousand  years  into  the  brief  sjiace 
of  less  than  ^(X)  (lai^es,  but  the  author  has  accomplishe<i  this  task  very  successfully.  “The 
( leoKraphic  Backi^ruund  of  to'hinesc  History”  is  the  theme  of  the  first  chapter.  China  ix*r- 
ha|)s  lx?tter  than  m«>st  countries  illustrates  the  influence  of  geography  upon  history.  Cut 
off  from  the  rest  of  the  continent  by  lofty  ranges  of  mountains  on  the  west  an<l  by  great 
deserts  on  the  north,  and  protected  by  the  sea  on  the  east  and  south,  China,  so  long  as 
navigation  was  dependent  u|K>n  sailing  vessels,  was  isolated  from  the  rest  of  the  world — 
though  in  ancient  times  there  was  a  limited  intercourse  with  the  western  world — and  devel- 
o|>ed  a  civilization  distinctively  her  own.  Foreign  influence  was  almost  entirely  unknown 
until  the  advent  of  Buddhism  in  the  first  century  of  the  Christian  era.  Moreover  the 
Buddhist  mi.ssionaries  came  and  went  for  six  hundre<l  years  Ix-fore  the  religion  Ixxame  firmly 
establishetl  in  China.  China’s  imme<liate  neighlxjrs  were  all  less  civilizer!  than  herself  ami 
naturally  fell  under  her  influeme,  all  but  Japan  liecoming  her  vassals. 

It  was  natural,  therefore,  for  the  Chinese  to  look  upon  Europeans,  uixin  their  first  arrival 
in  China,  as  inferior  to  themselves,  barbarous  peoples  who  had  not  yet  enjoyed  the  enlight¬ 
ening  influence  of  the  Middle  Kingdom. 

The  early  history  of  the  old  empire  is  passerl  over  very  briefly,  but  is  presented  in  an 
attractive  manner.  The  author  avoids  so  far  as  practicable  the  use  of  strange  names. 
For  the  benefit  of  those  who  may  want  them  they  are  in  some  instances  mentioned  in  the 
footnotes. 

In  referring  to  the  origin  of  the  Chinese  [x?ople  and  their  culture,  which  he  regards  as 
shrouded  in  obscurity,  the  author  (p.  15)  makes  mention  of  the  theory  held  by  some  that 
the  Chinese  came  originally  from  the  Tigris-Euphrates  Valley.  .Attention  is  calle<l  to  the 
curious  parallels  lx!tween  Chinese  civilization  and  that  of  the  Sumerians. 

The  reviewer  has  discusse<I  this  question  elsewhere  but  may  state  here  that  an  explana¬ 
tion  of  the  striking  parallels  lietween  the  two  cultures  is  liest  found  by  assuming  that  lx)th 
had  a  common  origin  in  Central  .■Xsia,  where  as  Pumpelly  and  others  have  shown,  there  are 
the  remains  of  ancient  settlements  whose  foundation  in  some  instances  must  lx*  carried 
Ixtck  to  8,tKK>  B.C.  For  thousands  of  years  the  gradual  desiccation  of  that  region  has  forcetl 
an  emigration  of  peoples  both  eastward  and  westward,  and  the  earliest  traditions  of  the 
Chinese  undoubtedly  point  backwards  in  that  direction. 

The  author  gives  a  (Kissing  glance  at  the  influence  of  (ireek  art  u(X}n  Chinese  Buddhism 
(p.  46)  which,  as  he  observes,  “has  only  recently  lieen  disclosed.”  The  conquests  of  .\lex- 
ander  undoubtedly  introduced  (ireek  art  into  northwestern  India  and  central  .^sia,  and 
the  sculpture  of  (iandhara  shows  us  that  the  C«reek  .Vpollo  was  the  mixlel  ujxm  which 
the  ordinary  Chinese  images  of  the  Buddha  have  lx?en  formed.  A  Buddhist  theology 
modified  by  Chri.stian  influence,  teaching  an  immortality  of  happiness,  found  a  much 
more  ready  acceptance  among  the  Chinese  than  the  (xsssimistic  doctrines  of  the  founder 
of  Buddhism. 

.Attention  is  called  also  to  the  fact  that  the  Chinese  emphasize  society  as  contrasteil  with 
the  individual.  “The  will  of  the  individual  is  sulxirdinated  to  that  of  the  group”  (p.  88).  It 
is  interesting  to  note  that  contact  with  the  West  is  rapidly  destroying  this  feature  of  Chinese 
social  organization,  Christian  missionaries  emphasizing  the  responsiliility  of  the  individual. 
The  matter  has  receiverl  considerable  attention  in  certain  Chinese  circles  where  it  is  feared 
that  the  growth  of  individualism  will  tend  to  laxity  in  morals,  since  the  chief  sanction  of 
the  moral  code  in  their  estimation  is  the  accepted  religion,  whose  most  striking  require¬ 
ment  is  obedience  to  elders  and  adherence  to  the  practices  of  the  ancestors  whom  they 
worship. 

The  rei'ent  history  of  China  is  treated  as  satisfactorily  as  can  lie  expected  in  so  brief  a 
survey,  but  suffers  here  and  there  from  the  omission  of  details  which  are  necessary  to  a 
correct  understanding  of  the  subject. 

With  respect  to  the  seizure  of  the  leased  territory  of  Kiaochow  and  the  presentation  of 
the  Twenty-one  Demands,  Professor  l.atourette  says:  “These  demands  [those  relating  to 
Shantung)  would  not  only  make  japan  the  successor  of  (lermany  in  this  wealthy  and  strate¬ 
gic  province,  but  they  would  give  her  more  than  (iermany  had  ever  had”  (p.  221).  . 

“The  effect  [of  the  Twenty-one  Demands]  was  to  make  Japan  the  dominant  power  in  China, 
at  least  until  the  European  War  should  be  over.  However,  instead  of  leading  to  an  alliance 
lietween  the  Jafianese  and  Chinese,  in  which  the  latter  should  give  themselves  willingly 
to  the  leadership  of  the  island  kingdom  and  the  two  present  a  united  front  to  the  world, 
it  aroused  among  all  Chinese  a  helpless  but  bitter  hatred  of  Japan”  (p.  224). 

Japan  would  seem  to  have  missed  the  “opportunity  of  a  thousand  years”  as  some  of  her 
publicists  have  expressed  it,  in  neglecting  to  win  the  confidence  of  the  Chinese  people  by  an 
immediate  return  of  the  captured  port  and  its  privileges  to  the  Chinese  government. 
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The  Pcm.itic  al  and  Economic  Development  of  Central  America 

D.  G.  Ml  NRo.  The  Five  Republics  of  Ontral  America:  Their  Political  and  Eco¬ 
nomic  Development  and  Their  Relations  with  the  United  States.  With 
inlnxluctory  note  by  J.  B.  Clark,  xvi  an<l  3.V  pp.;  map,  bihliogr.,  index.  Carnegie 
Endowment  for  International  Peace,  Division  of  Economics  an<l  History,  New  ^'ork, 
1918.  10  X  6Ti  inches. 

With  their  settlements  along  the  salubrious  western  highlands,  thus  facing  the  almost 
shipli'ss  South  Sea,  and  liarred  from  contact  with  Eurojiean  civilization  by  the  monojxilistic 
trade  laws  of  Spain  as  well  as  by  the  untraveleil,  low,  malarial  forests  of  the  eastern  plains, 
the  ('entral  .American  countries  receiveil  little  stimulus  to  development  from  the  out¬ 
side  world  until  long  after  indejxmdence.  They  are  rich  in  minerals;  they  present  great 
op|x)rtunities  in  tropical  agriculture:  they  contain  vast  grazing  lands.  Within  recent 
years  an  awakening  has  come.  Interoteanic  railways,  projectetl  water  routes,  the  con¬ 
struction  of  the  canal  with  the  prosfiect  of  great  markets  at  Panama,  and,  more  recently 
still,  the  growth  of  an  enormous  trade  in  fruit  along  the  Gulf  coast,  have  given  new  life 
to  these  lands. 

The  pur|x>se  of  the  present  volume  is  to  contribute  toward  a  fuller  understanding  on 
the  fiart  of  the  American  (x*ople  of  the  present  economic  and  (xilitical  conditions  pre¬ 
vailing  in  these  near-by  republics.  The  author  spent  several  months,  not  only  in  the 
large  centers  of  (xipulation  where  white  influence  is  strongest,  but  also  in  outlying  sec¬ 
tions  of  the  country,  visiting  provincial  towns  and  rural  districts  where  alxiriginal  and 
mixed-race  ideas  and  customs  dominate,  thus  gaining  an  insight  into  the  actual  o|x.‘ration 
of  the  six'ial,  [xilitical,  industrial,  and  economic  systems. 

KiH'ognizing  that  the  greatest  olistacle  to  continuous  progress  is  the  lack  of  stable  demo¬ 
cratic  institutions,  the  author  ascrilx:s  this  in  part  to  localismo  (which  may  lx:  interpreted 
as  the  influence  of  a  geographical  medium  which  has  tended  to  keep  the  countries  divideif 
into  isolated  sections),  in  jiart  to  their  remoteness  from  the  world's  roadways,  as  also 
in  a  measure  to  the  lack  of  racial  homogeneity.  He  lielieves  foreign  interference  in  their 
domestic  affairs,  either  to  suppress  revolutions  or  to  support  the  militart'  chieftain  who 
happens  to  lie  in  control,  will  never  accomplish  the  ultimate  object  sought.  The  great¬ 
est  ixissible  help  that  we  can  give  our  Central  .American  neighlxirs,  in  his  opinion,  is 
helping  them  to  solve  their  six'ial  and  educational  problems  that  they  themselves  may 
overconH-  the  natural  olistacles  to  self-government. 


The  Primitive  Civiliz.ations  of  Peru 

Carlos  Wiesse.  Las  civilizaciones  primitivas  del  Peru.  291  pp.  Universidad  .Mayor 
de  San  Marcos,  Tipografia  “El  Lucero,”  Lima,  1913.  $1.00.  8^  x  5}^  inches. 

.Although  nearly  seven  years  old  this  work  is  not  so  well  known  in  North  .America  as  it 
deserves  to  be.  Yet  it  is  of  great  value,  on  the  whole,  to  the  stuilent  and  to  the  teacher 
of  American  anthropology.  In  essence,  it  is  at  once  a  summar>’  and  an  elaboration  of  the 
system  of  culture  sequence  founded  by  Uhle. 

In  his  “Parte  Preliminar”  Dr.  Wiesse  discusses  the  question  of  geologic  man  in  .America. 
He  accepts  the  findings  of  Hrdlii^ka  rather  than  those  of  .Ameghino.  In  his  discussion  of  the 
various  phases  of  culture  in  .America  the  terminology  is  unfortunate.  Much  is  said  of 
“iialeolithic”  and  “neolithic”  ix?riods  and  cultures.  To  most  North  .American  anthropologists 
this  classification  will  lie  distasteful  because  of  the  chronological  element  involved,  an  ele¬ 
ment  quite  out  of  place  when  attached  to  such  cultures  as  those  of  the  cliff  dwellers,  the 
mound  builders,  and  the  Changes.  Some  of  the  “paleolithic”  cultures  are  extinct;  others 
still  exist.  .Another  set  of  terms  would  have  lieen  lietter,  and  the  classification  of  cultures 
itself  is  not  above  criticism,  for  the  fjeople  of  the  shell  heaps  and  the  mound  builders  cer¬ 
tainly  do  not  belong  in  the  same  cultural  categorv'.  Then,  too,  in  his  account  of  the  his¬ 
torical  development  of  the  fxxjple  in  Mexico  and  Central  .America,  Dr.  Wiesse  shows  himself 
lamentably  out  of  touch  with  modern  research.  On  |>age  36  he  says:  “It  is  established  that 
in  the  tenth  century  the  Toltecs  of  the  kingdom  of  Tula  .  .  .  marched  to  the  east  and 

then  to  the  southeast,  founding  the  cities  of  Palenque  and  Tixal  (sic),  then  going  north  to 
the  iieninsula  of  A'ucatin  where  the  cities  of  Kalxih,  Uxmal,  Chichen-Itra,  .Ake,  Mayapan, 
and  Izamal  flourisheil.”  One  is  led  to  susixx-t  that  Dr.  Wiesse  is  acquainted  only  by  hearsay 
with  the  works  of  Brinton,  Brasseur  de  Bourlxjurg,  Bowditch,  Spinden,  and  Morley. 

From  this  |x)int  onward,  however,  the  work  is  excellent,  even  though  one  may  not  wholly 
agree  with  some  of  it.  The  style  and  arrangement  are  above  reproach.  .An  admirable 
summarA'  of  I’hle's  findings  as  to  the  earlier  phases  of  the  cultures  of  Chimu  and  Nasca  is 
given,  it  is  a  pity  that  Uhle’s  dictum  to  the  effect  that  the  Nasca  culture  is  the  older  should 
have  Ix^n  accepted  so  unquestioningly,  but  this  is  more  than  made  up  for  by  the  very 
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able  description  (pp.  66-72)  of  the  still  earlier  and  more  primitive  culture  of  the  first  c<vist 
dwellers.  As  the  l^k  was  written  before  Spinden  had  published  anything  on  the  .\rchaic 
Ty|je,  there  is  no  hint  of  the  real  significance  of  these  very  early  jieople.  Dr.  Wiesse  makes 
the  important  suggestion  that  there  was  not  only  contact  but  strife  between  the  earliest 
folk  and  the  more  advanctnl  t'himu  and  Xasca  successors,  a  suggestion  vividly  supportetl 
by  the  vase  [taintings  of  the  C'himus,  in  which  liattle  scenes  l)etween  well-arme<l  and  un- 
armc<l  warriors  are  frequent. 

Further,  Dr.  Wiesse  gives  a  succinct  and  valuable  outline  of  the  chief  features  and 
problems  of  the  Tiahuanaco  culture.  The  chronological  aspect  of  the  discussion  merits 
s|)ei'ial  commendation  for  its  reasonableness;  especially  imjK>rtant  in  this  connection  is 
what  Dr.  Wiesse  says  (pp.  93,  94)  of  I.lojeiiaya,  a  group  of  ruins  on  the  prest-nt  margin  of 
Lake  Titicaca.  These  ruins  are  in  the  same  style  as  those  of  Tiahuanaco,  and  they  prove 
that  the  Lake  did  not  reach  to  Tiahuanaco  at  the  time  the  two  sites  were  occupietl.  This 
is  an  effective  rebuttal  of  Posnansky’s  pretensions  that  Tiahuanaco  was  a  port.  .A  full, 
|X“rhaps  unnecessarily  full,  discussion  of  the  long-since  discre<liteil  conjectures  of  .\ngrand 
as  to  the  possible  Toltec  origin  of  the:  builders  of  Tiahuanaco  is  given  and  a  very  full  and 
valuable  account  of  the  god  Huiraccocha  (pp.  104-121).  This  is  followe<l  by  a  helpful  an<l 
stimulating  description  (pp.  121-149)  of  conditions  on  the  coast  and  in  the  highlands  in 
the  times  imme<liately  precerling  the  Inca  period. 

Dr.  Wiesse  Ixgins  his  account  of  the  Inca  periotl  with  an  exposition  of  the  sanest  theories 
concerning  the  origin  of  the  Incas.  Following  in  the  footsteps  of  Uhle,  he  concludes  that 
the  InCxis  were  neither  more  nor  less  than  a  trilie  who  lived  near  Cuzco,  who  were  descended 
from  former  subjects  of  the  old  Tiahuanaco  empire  and  who  gradually  built  up  a  new  empire 
for  themselves.  Equally  satisfactory  and  sound  is  the  date  chronology.  There  is  an  impor¬ 
tant  account  of  the  history  of  the  growth  of  the  Inca  jxjwer.  The  division  of  the  Inca  |>erio<i 
into  a  “feudal"  and  a  “unified”  ejxK'h  is  suggestive,  original,  ami  convenient.  The  further 
division  into  “dynasties”  may  seem  to  some  unnet'essary  and  unwarranted.  Following  this 
is  a  wholly  admirable  summary  of  the  component  (larts  of  the  Inca  dominion,  enriched  with 
many  apt  quotations  from  old  chroniclers.  Then,  with  the  work  of  Saavetlra,  Belaunde, 
Cunow,  and  I'hle  for  a  liasis.  Dr.  Wiesse  gives  a  reconstruction  of  the  social  organization  of 
the  Inca  dominion.  The  l)ook  is  brought  to  a  close  by  an  account  of  the  physical  ami  intel¬ 
lectual  aspects  of  the  Inca  culture  which,  though  brief,  is  exceedingly  comprehensive  and 
valuable. 

With  the  exception  of  a  market!  lack  of  care  in  the  spelling  of  foreign  proper  names,  the 
))ook  is  well  documented,  authorities  in  plenty  being  quotetl.  It  is  a  pity  that  such  errors 
as  “Bourborug”  for  Bourlxiurg  (,p.  131),  “Prescot”  for  Prescott  (p.  161),  and  “Wilson”  for 
Winsor  (p.  164)  should  lx:  allowed  to  creep  into  bibliographical  references  otherwise  so 
excellent.  Despite  the  faults  which  have  l)een  noted,  one  may  say  without  hesitation  that 
the  lKX)k  shouhl  stand  Ix^side  lieuchat,  Joyce,  and  Markham  on  the  anthropologist’s  work 
table.  It  is  the  best  summary  of  .\ndcan  anthropology  to  l)e  found. 

Philip  .Ainsworth  Means 


METEOROLIXiY  AND  OcEANO«;RAPHY  OF  THE  .ATLANTIC 

Atlantischen  Oceaan,  Oceanographische  en  meteorologische  waarnetninj^en 
in  den,  December,  Januari,  Februari,  1870-1914.  With  title  in  French:  Observa¬ 
tions  oceanographiques  et  metwrologiques  dans  I’Ocean  .Atlantique,  Decembre, 
Janvier,  Fevrier,  1870-1914.  24  maps,  with  accompanying  text.  Kon.  Xederl.  Mete- 
orol.  Inst.  \Publ.  ]  No.  110.  Seijffardt’s  Boekhandel,  .Amsterdam,  [1918.]  fl.  7.50. 
20  X  18  inches. 

There  is  a  popular  impression  among  teachers  and  students  of  meteorology  that,  the  days 
of  the  sailing  ship  having  largely  passed,  there  is  comjvaratively  little  interest  or  importance 
in  the  preparation  and  study  of  detailed  charts  and  discussions  of  the  meteorological  condi¬ 
tions  over  the  great  ocean  areas  of  the  world.  This  is  a  highly  mistaken  point  of  view.  While 
it  is  true  that  the  fast  passenger  steamship  is  far  less  dependent  upon  weather  conditions 
than  is  the  sailing  vessel,  yet  even  the  “ocean  grayhound”  has  to  meet  and  reckon  with  storms 
and  ice  and  fog  and  is  helped  or  hindered  by  the  movements  of  ocean  currents.  Further¬ 
more,  the  bulk  of  the  world’s  commerce  is  carried  on  the  slow-going  “tramp”  steamer,  where 
high  s|)ee<l  is  not  sought,  and  where  the  success  of  the  “tramp”  as  a  jming  proposition  is 
largely  dependent  upon  making  use  of  ever>’  favorable  weather  condition  and  avoiding,  as 
far  as  |X)ssible,  adverse  winds,  currents,  and  other  obstacles  to  navigation  such  as  fogs  and 
ice.  Thus,  although  the  picturesque  sailing  ship  is  truly  becoming  more  and  more  of  a 
rarity,  ocean  navigation  needs  today,  as  it  always  has  needetl,  the  best  possible  information 
which  can  lie  supplieil  regarding  the  meteorology  of  the  “seven  seas.” 


THE  (;E(K;R.\PH1CAL  review 


The  oceaiM^raphical  am)  niKMeorulugical  work  of  the  Meteoruloeieal  Institute  of  the 
Netherlands  is  well  known.  The  ob^rvations  made  on  Ixiard  of  Dutch  ships  during 
seventy  years  past  have  already  furnished  the  liasis  for  the  pre|>aration  of  valuable  charts 
and  discussions.  One  of  the  most  complete  of  these  publications  deals  with  the  (iuinea 
Current  and  l)ears  the  date  i<>o4.  Other  publications,  for  the  most  part  covering  the 
|x;riod  of  sailing  vessels,  have  today  less  general  interest.  With  the  passing  of  the  years 
the  numl>er  of  ol)servations  has  decidedly  increase<I,  ami,  in  consequence,  it  has  l)ecome 
|M>ssible  to  determine,  with  greater  and  greater  accuracy,  the  values  of  the  various  meteoro¬ 
logical  and  (Keanographical  elenumts  for  the  latitudes  included  between  50"  N.  and 
50°  S.  The  conditions  over  the  Indian  Ocean  having  already  l»een  discussed  (Publ. 
\o.  104),  the  next  step  was  a  similar  discussion  for  the  two  .-Vtlantic  Oceans.  The  Atlus 
now  liefore  us  is  the  first  section,  covering  the  months  Decemlier  to  February,  and  is  to  l)e 
followed  by  sections  dealing  with  the  remaining  months. 

The  ol)servations  dealt  with  were  made  mostly  on  Dutch  vessels  during  the  period  1870- 
1914,  but  data  on  winds  and  currents  collet'ted  by  the  British  .Meteorological  Office  and  the 
lieutsche  Seewarte  were  also  included  for  iwrtions  of  the  oceans  where  the  observations 
made  on  Dutch  vessels  were  few  in  numl)er.  The  total  numl)er  of  observations  employetl 
was  1,562,46.4,  covering  currents,  winds,  pressure,  air  and  surface  water  temperatures,  and 
cloudiness.  The  reverse  of  several  of  the  charts  contains  a  discussion  (in  Dutch)  of  several 
matters  which  are  of  s|iei'ial  concern  to  navigators,  compiled  by  I’.  H.  (iaile,  assistant 
director,  who,  with  Dr.  J.  I*,  van  der  Stok,  had  oversight  over  the  prefiaration  of  the  Atlas. 

There  are  twenty-four  charts  in  all.  For  each  of  the  three  months  (l)eceml>er-February) 
we  have  the  ocean  currents;  winds;  isol>ars;  isotherms  for  air  and  surface  temjjeratures; 
sailing  routes,  storm  tracks,  fog  and  ice  limits,  and  limits  of  the  great  wind  belts.  The  fre¬ 
quency  of  directions  of  winds  and  currents  is  shown  by  “roses,"  the  lengths  of  the  different 
arrows  indicating  the  percentages  of  frequency,  while  velocities,  in  nautical  miles  per  hour 
for  currents  ami  on  the  Beaufort  scale  for  winds,  are  shown  by  the  numl)er  of  tiarbs.  The 
generalized  currents  and  winds  are  shown  on  special  ma|)s  by  means  of  simplified  arrows 
indicating  the  prevailing  directions  and  velocities.  Those  who,  for  purposes  of  general  infor¬ 
mation.  desire  only  the  larger  facts  will  be  especially  interested  in  the  three  charts  at  the  end 
of  the  Allas,  which  show  the  sailing  routes,  ice  and  fog  limits,  storm  paths,  and  the  general 
lioundaries  of  the  wind  belts. 

R.  DeC'.  Ward 


InDISTRI.M,  Sl  Bl  RBS 

(i.  K.  Ta\xok.  Satellite  Cities:  A  Study  of  Industrial  Suburbs,  xviii  and  3.45  pp.; 
nui()6,  ills.,  index.  (National  Municipal  l^eague  Series.)  D.  .Appleton  &  Co.,  New 
York  and  l-ondon,  1915.  $2.00.  yyi  x5  inches. 

The  author  in  his  title  has  reference  to  the  sul>sidiar>’  centers  of  industry’  which  have 
sprung  up  in  recent  years  in  the  8uburl>s  of  our  great  cities.  The  Ixxjk  is  one  of  the  National 
Municipal  League  Series  and  is  a  critical  investigation  of  the  opportunities  which  the 
“made-to-order"  cities  ^K>ssess  and  of  the  idealism  which  the  science  of  town  planning  is 
trying  to  express.  In  its  iletail,  it  is  a  study  of  various  types  of  satellite  cities,  Pullman, 
Norwood,  and  Oakley  near  Cincinnati,  St.  Ia>ui8’  East  Side,  f>ar>’,  and  Fairfield  near 
Birmingham,  Ala.  The  conclusion  is  reached  that  the  factory-  gains  by  a  transfer  of  its 
plant  from  a  civic  center  to  a  suburtian  site;  and  this  can  lie  the  more  readily  believed 
iiecause  in  most  of  the  manufacturing  centers  of  the  I’nitetl  States  this  movement  has 
taken  place  and  is  gaining  in  force.  The  city  is  also  the  gainer  in  the  relief  from  congestion. 

The  jioint  of  the  tiook,  howi*ver,  is  whether  or  not  the  jieople  involved  in  the  transfer 
are  liettered  or  are  exploiter!  as  industrial  conveniences.  Many  cases  of  civic  shortcomings 
on  the  iiart  of  the  industrial  leaders  and  the  city  authorities  are  instanced,  and  they  lead 
one  definitely  to  the  conclusion  that  many  of  these  satellite  cities  consider  the  problem 
of  the  laborer  a  secondary  matter.  In  some  cases  the  workman  has  found  better  living 
(xinditions;  in  rmire  cases  he  is  forced  to  commute  or  liecome  the  prey  of  building  specu¬ 
lators.  The  problem  of  city  planning  is  not  solved — no  attempt  is  made  to  point  to  a 
solution — but  the  Ixiok  does  in  its  clear  presentation  of  the  facts  show  the  way  definitely 
towards  constructive  progress. 


Robert  M.  Brown 


